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SAN FRANCISCO; WASTEWATER P R O G R A M 

City and County of San Francisco, 150 Hayes Street, San Francisco, California 94102, ielephone(415) 558-2137 

Ladies and Gentlemen: 

The C i t y and County of San F r a n c i s c o has been designing i t s wet-
weather f a c i l i t i e s under e x i s t i n g RWOCB Orders #76-22, #76-23, 
and #76-24, which e s t a b l i s h e d i n 1976 s p e c i f i c numbers of wet-
weather combined sewer overflows f o r the Southeast, Westside, and 
North Shore zones r e s p e c t i v e l y . These permits a l l o w f o r an average 
of one to fo u r overflows C i t y - w i d e but f o r Westside, s p e c i f i c a l l y , 
only one ove r f l o w i s allowed. On November 28, 1978,the C i t y requested 
and the Regional Water Q u a l i t y C o n t r o l Board granted, a r e v i s e d 
overflow frequency l e v e l f o r the Northshore by amending Order No. 
76-24 to provide an average of four overflows per year. 

The purpose of t h i s l e t t e r i s t o p e t i t i o n the Regional Board t o 
amend RWOCB Order #76-23 (the Westside Zone) to allow an average 
of e i g h t wet-weather combined sewage overflows per year f o r the 
Westside. 

C u r r e n t l y , the Westside i s permitted o n l y one overflow annually. 
The Regional Board Orders r e q u i r e the C i t y , i f i t requests a r e v i 
s i o n on overflow f r e q u e n c i e s , to develop and submit the i n f o r m a t i o n 
that .could form the b a s i s of Board amending a c t i o n . The C i t y has 
r e c e n t l y developed t h i s i n f o r m a t i o n p r i m a r i l y through work c u r r e n t l y 
i n progress f o r the Southwest Water P o l l u t i o n C o n t r o l Plant F a c i l i t y 
P l a n , i n c l u d i n g the Environmental Impact Report f o r t h a t f a c i l i t y . 
A d d i t i o n a l data has been gathered by the C i t y s t a f f , some of which i s 
inclu d e d i n t h i s r e p o r t and some of which w i l l be submitted d u r i n g 
the coming weeks as i t i s r e f i n e d . 

The C i t y i s p e t i t i o n i n g the Regional Board f o r e i g h t overflows on 
the Ttfestside a t t h i s time f o r the f o l l o w i n g reasons: 

1. The State Water Q u a l i t y C o n t r o l Board i s u r g i n g the 
C i t y to award the Westside c o n t r a c t s as r a p i d l y as 
p o s s i b l e . In order to proceed w i t h a d v e r t i s i n g the 
c o n t r o l l e v e l must be e s t a b l i s h e d . Each month's delay 
causes an i n f l a t i o n a r y c o s t of approximately 1.5 m i l l i o n 
d o l l a r s per month. 

December 15, 1978 

Regional Water Q u a l i t y 
C o n t r o l Board 

1111 Jackson S t r e e t 
Oakland, C a l i f o r n i a 94607 

WESTSIDE WET WEATHER FACILITIES 
REVISED OVERFLOW FREQUENCY 
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2. The C a l i f o r n i a C o a s t a l Commission has denied 
the C i t y a r e q u i r e d development permic based on one 
overflow along the Great Highway i n p a r t because of 
concern f o r the s i z e / l o c a t i o n of the t r a n s p o r t 
necessary f o r a 1 o v e r f l o w system. Key t o developing 
a new permit a p p l i c a t i o n i s the s e l e c t i o n of a f i n a l 
alignment f o r Westside f a c i l i t i e s , f o r which a d e c i s i o n 
on overflow f r e q u e n c i e s i s r e q u i r e d . Only a f t e r the 
alignment i s e s t a b l i s h e d can the C i t y proceed to o b t a i n 
the C o a s t a l Commission Permit necessary t o c o n s t r u c t 
the f a c i l i t i e s . 

3. The C i t i z e n s of San F r a n c i s c o have become extremely 
s e n s i t i v e to the tremendous i n c r e a s e s to the sewer 
s e r v i c e charge and are demanding t h a t Wastewater 
q u a l i t y be improved a t a s u b s t a n t i a l l y reduced cost 
l e v e l than the c u r r e n t NPDES permit a l l o w s . The 1977 
amendment to the F e d e r a l Clean Water A c t p a r a l l e l s 
c i t i z e n concern on t h i s p o i n t and underscores the 
need to c o n s i d e r c o s t - e f f e c t i v e n e s s o f Wastewater plans. 

While t h e . p e t i t i o n before the Regional Board now i s f o r a r e d u c t i o n 
i n overflows f o r Westside o n l y , Westside i s o n l y one component of 
the e n t i r e City-wide waste water system. To understand the f u l l 
e x t e n t of the p o t e n t i a l c o s t b e n e f i t s to San F r a n c i s c o of reduced 
o v e r f l o w s , the C i t y i s p r o v i d i n g the Regional Board w i t h updated 
i n f o r m a t i o n p e r t i n e n t t o the City-wide system as w e l l as t o the 
Westside. This w i l l a s s i s t the Board i n making sound judgments 
r e g a r d i n g costs vs water q u a l i t y b e n e f i t s , judgments which are 
of concern to a l l governmental agencies and c i t i z e n s . 

The b u l k of the data r e l e v a n t t o an overflow frequency d e c i s i o n 
i s i n c l u d e d i n t h i s A b s t r a c t Report d e l i v e r e d , as requested by 
the RWQCB s t a f f , on December 15. A d d i t i o n a l i n f o r m a t i o n addressing 
p r i m a r i l y P u b l i c H e a l t h & F i s h & Game concerns, as w e l l as r e f i n e d 
f i n a n c i a l data w i l l be forwarded to the Board d u r i n g the coming 
weeks t o a s s i s t i n the d e t e r m i n a t i o n . 

The i n f o r m a t i o n i s submitted on e i g h t p l a t e s and a back-up r e p o r t 
as f o l l o w s : 

P l a t e 1: C i t y Map D e l i n e a t i n g the Westside Zone. 
P l a t e 2: City-wide - Overflows vs C a p i t a l and Annual Cost 

Vs Accomplishments. 
P l a t e 3: T a b u l a t i o n of Base Data. 
P l a t e 4: Westside Zone - Wastewater Generated and Percentage 

Treated. 
P l a t e 5: Westside Zone - Tabulation/Overflows vs Accomplishments 
P l a t e 6: Westside Zone - D i s t r i b u t i o n of Estimated D a i l y Beach 

Users. 
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P l a t e 7: Westside - Cost B e n e f i t A n a l y s i s Based on R e c r e a t i o n a l 
B e n e f i c i a r i e s . 

P l a t e 8: Westside - S t a t i s t i c a l Summary Wet Weather Overflows 

A b s t r a c t Report: Westside Wet Weather F a c i l i t i e s Revised Overflow 
C o n t r o l Study. 

"1 
f 

1 ; 

P l a t e 3: 
P l a t e 4: 

P l a t e 5 

P l a t e 1: Delineates the Westside Zone. 
P l a t e 2: Compares the c o s t b e n e f i t e f f e c t o f v a r i o u s overflow 

l e v e l s C i t y - w i d e . This plate, c o n t a i n s updated 
values from those presented i n the North Shore 
r e p o r t , and demonstrates t h a t the s h i f t from the 
e a r l i e r NPDES overflow l e v e l to f o u r (4) overflows 
e f f e c t u a t e s a savings of $80 m i l l i o n i n c a p i t a l 
costs and $6 m i l l i o n i n annual c o s t s (ammortization 
and maintenance and o p e r a t i o n c o s t s ) w h i l e i n c r e a s i n g 
the overflow hours by only 3%, mass emissions by 
only 3% f o r suspended s o l i d s and 2% f o r BOD. 

I s the base data used f o r the above P l a t e 2. 
Addresses Westside s p e c i f i c a l l y and i d e n t i f i e s the 

amount of dry and wet-weather f l o w generated 
and t r e a t e d . 

Compares the d i f f e r e n c e s between the e x i s t i n g NPDES 
requirements and a requirement o f e i g h t (8) overflows 
f o r the westside along the l i n e s of cost vs b e n e f i t s 
i n c l u d i n g mass emission and c o l i f o r m r e d u c t i o n and 
hours of overflow. I t i s noted t h a t there i s a 
$110 m i l l i o n c a p i t a l c o s t - s a v i n g s , e q u i v a l e n t to 
a $10 m i l l i o n annual c o s t - s a v i n g at a s l i g h t 
r e d u c t i o n i n b e n e f i t s . The NPDES l e v e l of 
c o n t r o l reduces wet-weather mass emissions from 
e x i s t i n g c o n d i t i o n s by 9 8%. A c o n t r o l l e v e l of 
e i g h t (8) overflows per year reduces wet-weather 
mass emissions from e x i s t i n g c o n d i t i o n s by 84%. 
This d i f f e r e n c e c o n s t i t u t e s a r e d u c t i o n of only 
14%. The d i f f e r e n c e s i n percent r e d u c t i o n s f o r 
c o l i f o r m and f o r hours of o v e r f l o w are i n the 
same order of magnitude, ranging from 8 to 18 
percent. 

P l a t e 6: Show beach usage f o r the Westside Zone. The p l a t e 
shows the (estimate) number of people engaged i n 
various beach a c t i v i t i e s such as swimming and 
f i s h i n g along the s h o r e l i n e from Thornton Beach 
State Park t o the Golden Gate B r i d g e . 

P l a t e 7: Shows d o l l a r c o s t s r e l a t e d to a d d i t i o n a l person 
exposure based on p r o b a b i l i t y of r a i n f a l l and 
overflow. I t i s estimated t h a t on a t y p i c a l 
day f o l l o w i n g overflow, approximately 2,500 
people would be i n and near the water, but only 
165 of them would a c t u a l l y swim, s u r f , or wading 
above w a i s t deep. There are approximately 21 
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a d d i t i o n a l days of h i g h c o l i f o r m l e v e l s between 
the 1 and 8 overflows l e v e l s . The annual c o s t 
aspect of i n c r e a s e d exposure due to an i n c r e a s e d 
overflow l e v e l from 1 to 8 per year i s as f o l l o w s : 

Wading and. Swimming 

$10,000,000 (annual c o s t d i f f e r e n t i a l ) 

$165 x 21 (people/day) x 21 (days d i f f e r e n t i a l ) = 
$2,886. I t c o s t s the Sewer S e r v i c e Charge users 
$2,886 more per person swimming at the one (1) 
overflow than a t the e i g h t (8) overflow l e v e l . 

In or Near the Water 

$10,000,000 (annual c o s t d i f f e r e n t i a l ) 

2,500 x 21 (people/day) x 21 (days d i f f e r e n t i a l = 
$190. I t cost the Sewer S e r v i c e Charge users 
$190 more per person on the beach at the one (1) 
overflow l e v e l than at the e i g h t (8) o v e r f l o w 
l e v e l . 

P l a t e 8: Presents comprehensive data requested by the s t a f f of 
the Regional Board. This P l a t e provides d e t a i l 
and c o n f i r m a t i o n of the data summarized above. 

In a d d i t i o n to p r o v i d i n g s t a t i s t i c a l data covering c o s t s and 
b e n e f i t s of d i f f e r e n t l e v e l s of o v e r f l o w s , i t should be f u r t h e r 
noted t h a t the D i r e c t o r of the Bureau of Disease C o n t r o l of the 
C i t y o f San F r a n c i s c o s t a t e s t h a t there have been no r e p o r t e d 
cases of i l l n e s s from sewage discharge i n the C i t y of San F r a n c i s c o 
d u r i n g the past 25 years. Although major i n f e c t i o u s d i s e a s e s are 
water-borne, there has been no d e f i n i t e l i n k e s t a b l i s h e d between 
occurrence of disease and the use of beaches during o v e r f l o w s . 

F i n a l l y , i t should be noted t h a t the overflows which w i l l occur i n 
the f u t u r e w i l l be of b e t t e r q u a l i t y water than those which p r e s e n t l y 
occur. The raw mass emission data t a b u l a t e d i n the d e t a i l e d r e p o r t 
does not r e f l e c t the f a c t t h a t m a t e r i a l which w i l l o v erflow w i l l 
have been s t o r e d f o r a c o n s i d e r a b l e time, a l l o w i n g settlement of 
a p o r t i o n of the. p o l l u t a n t s . Model t e s t s . i n d i c a t e t h a t the proposed 
b a f f l i n g devices w i l l reduce f l o a t a b l e m a t e r i a l i n the overflows 
by as much as 75%. 

A d d i t i o n a l m i t i g a t i n g measures such as screening and o u t f a l l extensions 
c o u l d be taken .in the f u t u r e i f r e q u i r e d and shown to be c o s t - e f f e c t i v e . 
I t i s prudent to c o n s t r u c t and operate the f a c i l i t i e s b efore d e t e r 
mining i f such a d d i t i o n a l m i t i g a t i n g measures are warranted. 
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In summary, the C i t y r e s p e c t f u l l y requests the Regional Board to 
i n c r e a s e the number of a l l o w a b l e overflows f o r Westside from the 
present NPDES l e v e l of one (1) t o a new l e v e l of e i g h t (8). The 
C i t y views t h i s i n c r e a s e i n a l l o w a b l e overflows as an environmentally 
sound and prudent way to serve the c i t i z e n s of San F r a n c i s c o and the 
Bay Area. I t provides l a r g e c a p i t a l and maintenance savings at o n l y 
a s l i g h t r e d u c t i o n i n water q u a l i t y . The data generated by the 
C i t y addresses i n a comparative f a s h i o n f o r one (1) and e i g h t (8) 
overflows f o r Westside, beach use, p u b l i c h e a l t h concerns, f i s h & 
game concerns, o p e r a t i o n and maintenance c o s t s , c a p i t a l c o s t s , and 
water q u a l i t y . I t s e t s the Westside permit request i n t o the context 
of City-wide p o t e n t i a l economies. The C i t y b e l i e v e s t h a t the 
present permit request i s c o n s i s t e n t w i t h the Regional Board's 
d e s i r e s f o r high water q u a l i t y standards. 

Mr. S k l a r and other s t a f f members w i l l be i n attendance at the 
Regional Board's meeting on January 16, 1979 t o make a b r i e f pre
s e n t a t i o n . I f there are any questions i n the meantime, please 
contact me at 558-2137. 

Very t r u l y yours, 

Deputy D i r e c t o r 
Wastewater Program 
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O v e r f l o w s C a p i t a l A n n u a l 

from E x i s t i n g Days R e d u c t i o n Days 
l> 

R e d u c t i o n Hrs. R e d u c t i o n 

E x i s t i n g - - - 70 ' 119 372 

16 $167 $12 62 23 67 49 59 85- 77 

8 189 14 84 10 86 25 79 32 91 

4 242 . ' 19 93 6 91 13 89 15. 4 96 

1 (NPDES) . 299 24 98 1 99 4 97 3.5 99 + 

PLATE 5 



DISTRIBUTION OF ESTIMATED DAILY BEACH USERS 

BEACH ACTIVITY SURVEY 

(1) 
E s t i m a t e s o f D a i l y W i n t e r Time Usage 

ACTIVITY Baker 
Beach 

P h e l a n '< Lands 

:Swimming ' 
j ! 
i S u r f i n g j 

i 

; F i s h i n g I 
i i 

; I 
: S h e l l | 
: f i s h i n g I 

i 

, Wading j 
| below w a i s t i 
! Wading \ 
; above w a i s t j 

:Non-contact : 
: usage 

!Beach 

10 

20 

15 

5 r 

250 

5 

5 

5 

60 

End 

n i l 

n i l 

10. 

i neg. 

1 neg. 

1 5 0 ( 3 ) 

N o r t h o f 
F u l t o n 

5 

30 

n i l 

n i l 

30 

600 

F u l t o n to!Lawton t o 
i Lawton ! S a n t i a g o 

10 

n i l 

n i l 

25 

5 

430 

i 

15 

6 

n i l 

20 

S a n t i a g o I F t . 
t o S l o a t ! F u n s t o n 

5 

5-10 

220 

n i l 

15 

260 

n i l 

T h o rnton 
Beach 

5 

n i l 

300 

(1) Based .on Wastewater Program, December 1978 s u r v e y s 

(2) Less than 5 coun t e d as 23s f o r t o t a l 

(3) C o n s i d e r s o n l y p e o p l e on the s e v e r a l s m a l l p o c k e t beaches i n t h i s a r e a 

(4) Sec t e x t 

n i l 

35 

T o t a l s 
(2) 

25 - 50 

90 

60 

(4) 

120 

2,165 
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WESTSIDE COST-BENEFIT ANALYSIS 

BASED ON RECREATIONAL BENEFICIARIES 

De s i g n No. o f 
0 ' f l o w s / y r 

Days o f 
c o l i f o r m MPN 
>1000 

Days Annual 
C o s t 
$ x l 0 6 

C o s t D i f f . 
$ x 1 0 6 

P e r Diem 
C o s t s x $1000 

Co s t ( $ ) per 
b e n e f i c i a r y 

I n c r e m e n t a l 
C o s t s ( $ ) 
•Rer A d d t l . 
B e n e f i c i a r y 

D e s i g n No. o f 
0 ' f l o w s / y r 

Days o f 
c o l i f o r m MPN 
>1000 

trom 
e x i s t 

between 
l e v e l s 

A n nual 
C o s t 
$ x l 0 6 

C o s t D i f f . 
$ x 1 0 6 

P e r Diem 
C o s t s x $1000 

Co s t ( $ ) per 
b e n e f i c i a r y 

I n c r e m e n t a l 
C o s t s ( $ ) 
•Rer A d d t l . 
B e n e f i c i a r y 

D e s i g n No. o f 
0 ' f l o w s / y r 

Days o f 
c o l i f o r m MPN 
>1000 

trom 
e x i s t 

between 
l e v e l s 

A n nual 
C o s t 
$ x l 0 6 

C o s t D i f f . 
$ x 1 0 6 

from 
e x i s t 

between 
l e v e l s 

C o s t ( $ ) per 
b e n e f i c i a r y 

I n c r e m e n t a l 
C o s t s ( $ ) 
•Rer A d d t l . 
B e n e f i c i a r y 

EXISTING 119 
i 

J 

70 

12 

12 171 68 ! 

16 
1 

49 70 12 171 68 | 

! '26 2 77 31 | 

8 .25 94 14 149 60 

12 5 417 167 

4 13 106 
i 1 9 

179 72 

9 5 •555 222 

1 4 115 24 200 80 
~ , ^ 

_ ... _ _ i 

NOTES: A b e n e f i c i a r y i s a beach u s e r ( i n c l u d e s swimmers and s u r f e r s ) t h a t e n j o y s 
c l e a n e r w a t e r ( i . e . c o l i f o r m MPN 1000) as a r e s u l t o f the e l i m i n a t i o n o f 
o v e r f l o w s . 

2500 p e o p l e p e r day assumed v i s i t i n g beaches a f t e r o v e r f l o w s i n the West-
s i d e zone between the Golden Gate B r i d g e and Thornton Beach .( from T a b l e V-1 ) 

PLATE 7 
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WESTSIDE 

STATISTICAL SUMMARY WET-WEATHER OVERFLOWS 

CONTROL LEVELS 

Y e a r l y O'flow T o t a l s U n i t 
Min 

E x i s t i n g 
Ave Max 

16 per year 
Min Ave Max 

No. of Overflows 
% Reduction' 

Hours of Overflow 
% Reduction 

T o t a l Wastewater 
% Reduction 

^Sanitary Discharge 
% Reduction 

Urban Runoff 
-••%,. Reduction 

Composition of Discharge 
(% Sanitary) 

Days Receiving Waster (near 
o u t f a l l s ) c o l i f o r m L e v e l s 
exceed; 

(1) 10,000 MPN/lOOml 
% Reduction 

(2) 1,000 MPN/lOOml 
% Reduction 

B0Dr 

% Reduction 

Suspended S o l i d s 
% Reduction 

Event 

Hour 

Gal.xlO 

Gal.xlO 

Gal.xlO 

Days 

Days 

lbs . x l O " 

26 

163 

926 

149 

774 

41 

67 

114 
Base 

372 
Base 

2,870 
Base, 

341 
Base 

2,520 
Base 

12 

70 
Ba'se 

119 
Base 

193 

617 

5,030 

566 

4,450 

103 

147 

394 1,220 2,140 
Base 

lbs.xlO" 3 3890 12,100 21,200 
Base 

16 

15 

10 

23 

64 

635 

16 
86 

85 
77 

78 
77 

23 
67 

49 
59 

468 
62 

4630 
62 

31 

148 

151 1,100 2,360 
62 

136 

136 1,020 2,220 
60 

7.0 

46 

90 

1,000 

9,930 
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Y e a r l y O'flow T o t a l s 

STATISTICAL SUMMARY WET-WEATHER OVERFLOWS 

(continued) 

CONTROL LEVELS 

8 per year 
U n i t 

Min Ave Max 
4 per year 

Min Ave • Max 
1 per year 

Min Ave Max 

No. of Overflows Event 
% Reduction 

Hours of Overflow Hours 

% Reduction 

t 

T o t a l Wastewater Gal.xlO 
% Reduction 

S a n i t a r y Discharge Gal.xlO* 

% Reduction 

Urban Runoff Gal.xlO* 
- % Reduction 

Composition of Discharge ^ 
(% Sanitary) 

Days Receiving Waster (near 
o u t f a l l s ) c o l i f o r m L e v e l s 
exceed; 

(1) 10,000 MPN/lOOml Days 
% Reduction 

(2) 1,000 MPN/lOOml Days 
% Reduction 

15 

1.8 

13 

93 

32 
91 

18 

78 

449 1070 
84 

29 
91.5 

10 
86 

25 
79 

72 

420 998 
83 

6.5 

23 

51 

0 4 

96.5 

15.4 
96 

213 
92.5 

14 
95.7 

198 
92 

6.5 

0 6 
91.4 

0 13 
89 

11 

42 

563 

39 

524 

0 

16 0 

31 0 

1 

99 

3.5 
99+ 

52 
98 

3.2 
99+ 

49 
98 

6.2 

1 
98.6 

4 
96.6 

18 

265 

17 

248 

14 

B0Dr 

% Reduction 

Suspended S o l i d s 
% Reduction 

l b s . x l O ' 

l b s . x l O 
3 

6.4 

63.1 

191 460 
84 

1890 4550 
84 

0 91 
92.5 

925 

239 0 22 
98 

98 

113 

0 896 2360 0 219 1,110 

PLATE 8 - Continued 



i ^ i p i i i ^ p s i i a i i 

ABSTRACT REPORT 

1 

I 

I. 



REVISED CITY WIDE OVERFLOW 

CONTROL STUDY - ABSTRACT REPORT 

WESTSIDE FACILITIES 

SECTION 1 

PURPOSE AND ORGANIZATION OF STUDY 

The purposes of t h i s study are to : (1) Respond to the Basin Plan 

recommendations and NPDES requirements f o r a revised b e n e f i t - c o s t 

a n a l y s i s , i n c l u d i n g the i n v e s t i g a t i o n of measures such as o u t f a l l 

extensions, screening and d i s i n f e c t i o n to reduce the adverse impacts 

of overflows; (2) Respond to c i t i z e n s ' concerns about the high cost 

of the wet-weather overflow c o n t r o l f a c i l i t i e s r e l a t i v e to the 

benefits derived; (3) Respond to EPA funding guidelines r e q u i r i n g 

c o s t - e f f e c t i v e evaluations of combined sewer overflow projects. 

This City-wide overflow study has been divided into three reports 

due to the need to reach an e a r l y agreement on the overflow f r e 

quencies f o r Westside and Northshore projects i n order to avoid 

excessive delays i n the scheduled a d v e r t i s i n g dates, and the need 

f o r a d d i t i o n a l f i e l d studies to address - the p o t e n t i a l f o r l o c a l i z e d 

problems i n pH, & dissolved oxygen l e v e l s i n three confined bodies 

of water south of the Bay Bridge. 

Each report w i l l be published i n two versions. A short abstract 

written i n lay language, and covering only the s a l i e n t issues i s -

being prepared f o r use by the decision-makers on the Regional 

Board and the Cit y ' s Board of Supervisors. A f u l l report con

t a i n i n g a l l the supporting t e c h n i c a l studies w i l l be prepared 
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and submitted to the techn i c a l s t a f f s of the SWRCB, RWQCB, and 

A d r a f t of portions of the f u l l report f o r the Northshore & 

Westside areas was submitted to the RWQCB s t a f f i n October 1978. 

Ad d i t i o n a l t e c h n i c a l material w i l l be submitted as i t i s devel

oped. The te n t a t i v e schedule f o r completing the remaining reports 

i s as follows: 

Abstract Report Northshore O u t f a l l s - Completed Nov. 21, 1978 

Abstract Report Westside - December' 15, 1978 

F u l l Report Northshore and Westside (combined) - January, 1979 

Abstract & F u l l Report - May, 1979 

Basin Plan Recommendations & NPDES Requirements For This Study 

The 1975 Basin Plan discusses the " . . . d i f f i c u l t problem of wet 

weather co n t r o l " presented by the combined sewer system i n San 

Francisco and acknowledges the fac t that any solution would be 

"inherently c o s t l y " and concludes with the recommendation "that 

a revised b e n e f i t - c o s t analysis be performed by the C i t y f o r each 

zone, e s p e c i a l l y those areas which incur high recreation usage". 

In March of 1976 the RWQCB- issued NPDES Permits CA 0038415 and 

CA 0038407 f o r the wet-weather diversion structures i n the 

Richmond-Sunset (Westside) and North Point sewerage zones. 

Both permits contain i d e n t i c a l language r e q u i r i n g the C i t y t o 

undertake the revised-benefit-cost analysis recommended i n the 

Basin Plan and both permits contain the rather d i s t u r b i n g clause 

EPA. 

Southeast Sector 
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"that the Regional Board w i l l consider amendment of t h i s Order to 

further reduce frequency of discharge a f t e r review of the i n f o r 

mation requested i n Provision B-4 above" (Reference to B-4 above-

i s to the r e v i s e d benefit-cost a n a l y s i s ) . However, at a meeting 

ea r l y t h i s year RWQCB s t a f f i n d i c a t e d to the C i t y o f f i c i a l s that they 

would be amenable to recommending a re l a x a t i o n of the permitted over

flow frequencies i f the C i t y ' s b e n e f i t - c o s t analysis so j u s t i f i e s . 

Both permits mandate the Basin Plan recommendations against discharges 

int o dead-end sloughs or discharges with l e s s than 10:1 i n i t i a l d i l u 

t i o n , and both permits contain a clause to the e f f e c t that they 

w i l l consider exceptions to these requirements-

Public Concerns 

There i s considerable public concern about the tremendous costs 

of the f a c i l i t i e s needed to achieve compliance with the present 

discharge requirements. The C i t y ' s 12%% share of the construction 

costs and the e n t i r e t y of the operation and maintenance costs w i l l 

be financed by the sewer ser v i c e charge. This charge now averages 

$6 for a t y p i c a l single-family residence per month and i s expected 

to increase to $15 per month (assuming continuance of the same 

cost-proration formulae). Costs f o r the wet-weather f a c i l i t i e s 

w i l l amount to 60% to 70%, (depending on overflow frequency) of 

the t o t a l equivalent annual costs of the Master Plan f a c i l i t i e s . 

EPA Funding Guidelines for Combined Sewer Overflow (CSO) Projects 

The Environmental Protection Agency (EPA) guidelines f o r funding 
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project s to control combined sewer overflows are contained i n 

t h e i r Program Guidance Memorandum-61. This Memorandum requires 

that planning f o r CSO projects consider "The benefits to the 

r e c e i v i n g waters of a range of l e v e l s of p o l l u t i o n control during 

wet-weather conditions" and further requires as a condition f o r 

pro j e c t approval that the f i n a l a l t e r n a t i v e selected s a t i s f y the 

c r i t e r i o n that "The marginal costs are.not s u b s t a n t i a l compared to 

the marginal b e n e f i t s . " 

1-4 



II - BACKGROUND 

E x i s t i n g Conditions 

Because of l i m i t e d treatment capacity and a lack of storage 

inherent i n the e x i s t i n g system, overflows occur whenever r a i n 

f a l l exceeds 0.02" per hour, (a heavy d r i z z l e ) . On the average 

these overflows occur 82 times a year. The excess flow i s d i s 

charged through 39 shoreline overflow structures d i s t r i b u t e d 

around the priphery of the C i t y . The composition of these over

flows can. range from approximately equal parts' s a n i t a r y flow and 

runoff to greater than 50 parts runoff to one part sanitary and 

duration of the overflows can range from a few minutes to a few 

days. C a l i f o r n i a Administrative Code standards f o r r e c e i v i n g 

water b a c t e r i o l o g i c a l q u a l i t y are exceeded approximately 170 days 

a year (citywide average), due to sewer overflows. 

Under the e x i s t i n g condition of 82 overflows per year approximately 

97.5% of the C i t y ' s sanitary flow and roughly 30% of the urban 

runoff receives treatment and primary d i s i n f e c t i o n . 

Master Plan Recommendations 

Studies f o r the c o n t r o l for wet-weather overflows were i n i t i a t e d 

i n 1967. In 1971 the C i t y published the comprehensive Master Plan 

containing recommendations f o r the construction of a series of 

upstream r e t e n t i o n basins, transport-storage tunnels and a s i n g l e 

wet-weather treatment plant, a l l f o r the purpose of l i m i t i n g 

wet-weather overflows to a frequency of eight per year. Subsequent 
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r e v i s i o n to the Master Plan deleted a majority of the upstream 

retention basins i n favor of shoreline o u t f a l l c onsolidation 

structures. 

Basin Plan Recommendation For Overflow Frequency 

The authors of the Basin Plan recommended that wet-weather overflow 

l i m i t a t i o n s be based on b e n e f i c i a l uses of the af f e c t e d s h o r e l i n e 

and s p e c i f i c a l l y recommended overflow frequencies of 0.2 overflows 

per year to eight overflows per year. The Basin Plan authors a l s o 

recommended the wet-weather overflows receive coarse screening to 

remove large v i s i b l e f l o a t a b l e material, be discharged through 

o u t f a l l s designed to achieve a 10:1 i n i t i a l d i l u t i o n , be removed 

from dead-end slough and channels, and be discharged away from 

beaches and marinas. However, e a r l i e r i n t h e i r discussion of 

wet-weather overflow problems, the authors stated that "The 

approach presented i s conceptual and should not be int e r p r e t e d 

as r i g i d numerical o b j e c t i v e s . The s p e c i f i e d c o n t r o l l e v e l s are 

based on a v a i l a b l e information and should be evaluated by the 

Regional Board and other agencies p r i o r to the designation 

of such l e v e l s f o r each area." (emphasis ours) 

Present NPDES Overflow Frequency Requirements 

In 1976 the RWQCB issued NPDES permits f o r the wet-weather d i v e r s i o n 

s t r u c t u r e s . Permit CA 0038415 mandates the more stringent of the :• 

two Basin Plan recommended frequencies f o r the Westside portion, 

namely one overflow per year. 
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NPDES Permit CA 003 8407 incorporated i n RWQCB Order 76-24 

for the North Point Sewerage Zone mandated one overflow per year 

for o u t f a l l s 9 through 17 and 4 overflows per year f o r o u t f a l l s 

18 through 28. 

RWQCB Order 78-102 dated November 21, 1978 amended order 76-24 

to change the overflow frequency f o r o u t f a l l s 9-17 from one to 

four per year. 

The Permit for the Southeast Zone, CA 0038423, established an 

overflow frequency of 4 per year for ce r t a i n of the structures 

discharging into I s l a i s Creek. No overflow frequencies are 

set for the balance of t h i s zone apparently due to the uncertain

t i e s as to the nature and extent of the s h e l l f i s h beds located 

i n t h i s zone. 
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SECTION III 

City-wide Considerations 

The planning f o r c o n t r o l of combined sewer overflows i s a 

two-tiered e f f o r t . A City-wide evaluation i s required, and 

i s i n progress, to determine the most c o s t - e f f e c t i v e overflow 

flow management options (e.g s i n g l e wet-weather plant versus 

several wet-weather plants) to achieve a p a r t i c u l a r l e v e l of 

wet-weather c o n t r o l and to evaluate the p o t e n t i a l f o r any 

region-wide or long-term adverse e f f e c t of the t o t a l wet-weather 

overflow discharges. Once the City-wide l e v e l of e f f o r t and wet-

weather flow management scheme i s established, a zone-by-zone 

cost - b e n e f i t a n a l y s i s can be made to maximize the benefits that 

would be derived from the o v e r a l l expenditure l e v e l s . As p a r t 

of the planning f o r the Southwest Treatment Plant, tasks were 

included to perform the City-wide element of the required 

revised c o s t - b e n e f i t analysis. The analysis confirms the 

cost-effectiveness of the o r i g i n a l Master Plan concept of a 

sin g l e wet-weather plant i n the Southwest portion of the C i t y 

and the bulk of the Master Plan flow routing concepts. Cost 

and mass emission data developed during t h i s analysis w i l l 

serve as the basis f o r the following d i s c u s s i o n of the C i t y -

wide cost-benefit considerations. However the discussions 

and conclusions are the C i t y * s. 

\ 
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City-wide Cost-Benefit Considerations 

City-wide wet-weather costs have been compared with the 

expected ben e f i t s , i . e . reduction i n pollutants discharged 

f o r City-wide overflow c o n t r o l frequencies of 16, 8, 4 and 1 

overflows per year and the e x i s t i n g NPDES permit s p e c i f i e d 

frequencies .An overflow frequency of four per year was 

assumed f o r those overflow d i v e r s i o n structures i n the 

southeast zone that do not have NPDES permit frequencies 

s p e c i f i e d . These comparisons are tabulated i n Tables I I I - l 

and III-2 and displayed g r a p h i c a l l y on Figure I I I - l . 

T r a d i t i o n a l l y , c o s t - b e n e f i t analysis has consisted of p l o t t i n g 

a c o s t - b e n e f i t curve with the expectation that a pronounced 

"knee of curve" w i l l develop to suggest that optimal l e v e l 

of e f f o r t . This "text book" approach i s d i f f i c u l t to apply 

to the City-wide overflow l e v e l f o r two reasons: 1) i n 

t h i s case, as i n most real-world cases, no pronounced "knee 

of curve" appears. Rather, as indicated, the subject curves 

have a gradual curvature through the range of frequencies 

under consideration 2) In the cost-benefit a n a l y s i s , the 

be n e f i t s are being measured.indirectly. In e f f e c t , decreased 

emissions are being measured, not increases i n the b e n e f i c i a l 

uses and pr o d u c t i v i t y of the r e c e i v i n g waters. 

Nevertheless, the curves do confirm the c l a s s i c "law of 

diminishing returns" concept, that i s , more stringent l e v e l s 
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of overflow c o n t r o l require a greater number of d o l l a r s 

be expended to remove incrementally l e s s p o l l u t a n t s . 

City-wide Impacts of Overflows 

The estimated yearly citywide discharge of various pollutants 

to San Francisco Bay from combined sewer overflows has been 

compared to t o t a l yearly loadings of these pollutants i n t o 

the Bay from t r i b u t a r y areas and the r e s u l t s tabulated i n Table III-3. 

With the possible exception of coliforms, San Francisco wet-weather 

overflows contribute less than 1% of the t o t a l ^ p o l l u t a n t loads 

to the Bay f o r any of the pol l u t a n t s evaluated. Comparisons 

of pollutant loadings f o r i n d i v i d u a l heavy metals and chlorinated 

hydrocarbons (herbicides, p e s t i c i d e s , etc.) have not been attempted 

due to the lack of both City data and t o t a l region-wide data 

f o r these p o l l u t a n t s . 

We have no reason to believe that concentrations of any of these 

other p o l l u t a n t s would be unusually high i n combined sewer 

overflows and would constitute more than a small percent of the 

t o t a l discharge to the Bay of these p o l l u t a n t s . I t i s concluded 

that even complete elimination of San Francisco wet-weather d i s 

charges would not r e s u l t in any measurable permanent reduction, i n 

the background Bay concentrations of any of these p o l l u t a n t s . 

Because of the highly confined nature of c e r t a i n waters i n the 

Southeast p o r t i o n of the C i t y ( i . e . Channel, I s l a i s Creek, and 

Yosemite Channel/South Basin) there e x i s t s the p o s s i b i l i t y that 

wet-weather overflows could r e s u l t i n some very l o c a l i z e d adverse 

impacts on the marine environment. F i e l d studies w i l l be undertaken -
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t h i s winter to determine the magnitude and durations of these 

l o c a l i z e d impacts. 
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CITY - WIDE 

TABULATION OF BASE DATA 

OVERFLOWS 

COST COST SAVING 

OVERFLOWS 
($ MILLION) ($ MILLION)' PERCENT REDUCTIONS BASED ON EXISTING 

OVERFLOWS 

CAPITAL ANNUAL BASED ON NPDES SUSP.SOLIDS BOD5 HOURS OVERFLOW 
U) 

VIOLATION DAYS 

CAPITAL ANNUAL lb x l O 6 %RED. 'lbxlO 6 %RED. HOURS % RED. Days % RED. 

EXIST(82) 93 d) 7 ( D 8 .35 BASE 3.47 BASE 268 BASE 197 BASE 

16 768 61 361 30 3.04 64 1.08 69 56 79 94 52 

8 868 68< 3 ) 261 2 ^ 1.61 81 0.54 84 31 88 69 65 

4 1049 8 2 ( 3 ) 80 . 0.57 
K93 0.18 95 14 95 37 81 

NPDES (a) 1129 91 BASE BASE 0.36 96 0.11 97 5.5 98. N/A N/A 

1 12 3 2 ( 3 ) ; 9 6 . 2 ^ 0.17 98 0.06 98.5 3.5 99 10 95 

I 

Includes costs of the wet-weather transport-storage f a c i l i t i e s 
under construction as of October 1978 

[2) 
'Days of coliform l e v e l s greater 1000 MPN/lOOml 

[ 3) 
Numbers r e f l e c t i n g updated costs as of•12/78 

(a) Does not r e f l e c t Regional Board decision of 11-21-78 changing overflow 
l e v e l i n North Shore Zone to four ( 4 ) . 

Table I I I - l 



-Jl r_J«rljl ._!«__ 

Design Days of 
Number of coliform MPN 
Overflows 1000/lOOml 

EXISTING 

16 

8 

(1) 
171 

54 

30 

15 

CITY-WIDE COST-BENEFIT ANALYSIS 

BASED ON RESREATIONAL BENEFICIARIES 

Days 
from between 
exist levels 

117 

141 

156 

167 

117 

24 

15 

11 

Annual 
Costs 
$xl06 

61 

68 

82 

96 

(2) 

(2) 

(2) 

Cost Diff. 
Diff. 
$xl06 

61 

7 

14 

14 

Per Diem 
cost $xl06 
•from between 
exist, levels 

0.52 

0.48 

0.53 

0.57 

0.52 

0.29 

0.93 

1.27 

Cost($) 
per 

beneficiary* 

173 

160 

177 

190 

Costs ($) 
costs per 
addtl. 
beneficiary* 

173 

97 

310 

423 

(* A "beneficiary" i s a beach user, including swimmers and surfers, that enjoys cleaner water, 
i . e . coliform MPN 1000, as a r e s u l t of the elimination of overflows. 

Costs are based on Metcalf & Eddy data. 

(3) 
3000 per day, assumed v i s i t o r s to beaches afte r overflows City-wide plus San Mateo Coast, 
projected •from CLER data, ocean waiver data, and Thornton Beach State Park data. 

(1) For purposes of t h i s plate, "Existing" denotes condition before any wet weather control 
projects constructed. 

(2) Reflects updated costs as of 12/78 
(3) Updated per beach surveys. 
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COMPARISON OF COMBINED SEWER OVERFLOW LOADINGS WITH 5 

TOTAL BAY LOADING (POINT & NONPOINT) 

10 ulbs./year 

DESCRIPTION SS BOD N P THM3* 

DELTA•OVERFLOW 5 1 0 0 B 40 25 Unk. 5 

BAY BASIN C 150 13 27 Unk. 5 

SAN FRANCISCO TREATED d 

EFFLUENT • 4 3 5 2 0.1 

SAN FRANCISCO COMBINED e 

SEWER OVERFLOWS 13 0.7 0.14 Neg. 0.07 

TOTAL .5213 60 60 Unk. 10 

COMBINED SEWER OVERFLOWS 
% OF TOTAL LOADING 0.3 0.7 0.2 Neg. 0.7 

a. Assuming secondary treatment of Bay Basin & San Francisco values the reduction 
percentages are' as follows: suspended so l i d s 90%, BOD 90%, N 90%, P 25%. 

b. Average of values from Basin Plan, ABAG and Ocean Waiver application (after krome) 
c. Treated e f f l u e n t & Urban Runoff values from ABAG and Basin Plan.( does not include 

San Francisco discharges) 
d. does not include values from Richmond-Sunset WPCP 
e. Bayside Loadings only e x i s t i n g conditions 
f. THM = Total Heavy Metals 

TABLE III-3 
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CITY WIDE 

NUMBER 
OVERFLOWS 

J3EDJlS_i£l 
8 

SAVINGS ($X106) 
BASED ON NPDES 

CAPITAL 

80 

mm 
361/.a) 

ANNUAL 

23(a) 

MASS EMISSIONS: PERCENT 
REDUCTION FROM EXISTING 

S.S 

81 

BODr 

32. 
35. 
84 

ANNUAL HOURS 
OF OVERFLOW 

3A 
35. 
88 

1500 

1400 

1200 

1000 

800 

600 

PERCENT REDUCTION FROM EXISTING OVERFLOWS (82) 

NUMBER 
OF 

OVERFLOWS 

PRESENT 
NPDES (c.) 

8 

16 

WET WEATHER CITY-
WIDE COST ($x!06) 

CAPITAL (1) 

1232 

1129 

1043 

(a) 

(b) 

(a) 

868' 
,(a) 

768 
(a) 

(1) 

.(2) 
I, 

(3) 

a) updated exists to 12/78 
b) typo correction 
c) Does not reflect change in 

NPDES #CA 003 8407 
Includes cost of projects under construction. Construction costs based on .(ENR 3200) Dec.'77. Sludge 
and reclamation costs not included. Sales and purchase of treatment plant .land included. 
Annual cost is- equal to equivalent c a p i t a l cost plus O&M. Equivalent c a p i t a l cost based bond payoff 
of 20 years- at 6 5/8% in t e r e s t , adjusted to(ENR3200) Dec'77. 
O&M based on 20-year period, 8%/yr. i n f l a t i o n and 6 5/8%/yr. i n t e r e s t , adjusted to (ENR 3200). 
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SECTION IV WESTSIDE (OCEANSIDE) 

WET WEATHER FACILITIES 

Background 

i 

P r e v i o u s l y impounded Fe d e r a l funds were r e l e a s e d i n e a r l y 

1975 and almost simultaneously an a c c e l e r a t e d program f o r 

p o l l u t i o n c o n t r o l f a c i l i t i e s was announced by the Governor 

and the State Water Resources C o n t r o l Board f o r the dua l 

purpose of reducing p o l l u t i o n and p r o v i d i n g c o n s t r u c t i o n 

employment d u r i n g a p e r i o d of h i g h unemployment i n t h i s 

i n d u s t r y . The C i t y immediately organized a crash program t o 

c o n t r a c t p o l l u t i o n c o n t r o l f a c i l i t i e s which i n c l u d e d Westside 

Transport P r o j e c t . 

The Regional Water Q u a l i t y C o n t r o l Board i s s u e d Order No. 

74-164 to cease d i s c h a r g i n g t r e a t e d primary e f f l u e n t from 

the Richmond-Sunset Water P o l l u t i o n C o n t r o l P l a n t through 

the M i l e Rock O u t f a l l and Order No. 74-162 r e q u i r i n g the 

C i t y t o implement Stage I of the Master Pl a n t o "most e x p e d i t i o u s l y 

and economically g i v e impetus t o the S t a t e Board's d i r e c t i o n 

t o implement a s o l u t i o n to the wet-weather problem i n the 

West s i d e of the C i t y . " 

The C i t y ' s A n a l y s i s of A l t e r n a t i v e s r e p o r t of December 1975, 
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recommended four (4) overflows per year f o r the Westside 

Transport, which i n c l u d e d the Richmond and Sunset areas of 

the Westside D i s t r i c t . The recommended p r o j e c t alignment 

was a t u n n e l and cut-and-cover t u n n e l i n 4 2nd Avenue through 

a r e s i d e n t i a l neighborhood. This alignment was adamantly 

r e j e c t e d by the p u b l i c . 

F o l l o w i n g a request from the S t a t e Water Resources C o n t r o l 

Board the C i t y prepared the C o n t r o l L e v e l E l i g i b i l i t y Report 

(June 1976) which e s t a b l i s h e d the c o s t - e f f e c t i v e n e s s of 

l o c a t i n g the c o n s o l i d a t i o n sewer under the Upper Great 

Highway and reducing overflows to one (1) o v e r f l o w per year 

("C" l e v e l ) . T h i s alignment i s predominantly i n p u b l i c 

p r o p e r t y , has adequate space f o r open-cut c o n s t r u c t i o n 

thereby a l l o w i n g f o r economical c o n s t r u c t i o n b e n e f i t s . The 

State concurred w i t h t h i s assessment and agreed t o fund the 

redesign of the s u r f a c e and roadway elements i n t o an improved 

parkway as a m i t i g a t i n g measure. 

However, the C e n t r a l C o a s t a l Commission (Regional) r e j e c t e d 

the C i t y ' s a p p l i c a t i o n f o r the r e q u i r e d C o a s t a l Commission 

Permit a t t h e i r September 7, 197 8 meeting due t o concerns 

which we f e e l are exaggerated, r e g a r d i n g f u t u r e beach e r o s i o n , 

sewer exposure, s e i s m i c and groundwater problems. 
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F o l l o w i n g the C i t y ' s r e q u e s t , the St a t e C o a s t a l Commission 

assumed j u r i s d i c t i o n from the Regional Commission and, 

pending a January 1979 o v e r f l o w d e c i s i o n , i s expected to a c t 

on the c o n s t r u c t i o n permit sometime i n e a r l y 1979. 

In the event t h a t the C o a s t a l Commission r e j e c t s the C i t y ' s 

a p p l i c a t i o n , then a new alignment or storage concept w i l l 

r e q u i r e e v a l u a t i o n . T h i s would e n t a i l a complete re d e s i g n , 

p robably g r e a t e r c o s t s , would r e q u i r e a new EIR and delay 

implementation of the p r o j e c t by a t l e a s t one year. 

A Lower Great Highway alignment or a more i n l a n d alignment 

would present major problems i n developing s u f f i c i e n t storage 

volumes f o r the one o v e r f l o w per year c o n t r o l l e v e l , and 

s t i l l be subject to c o n s i d e r a b l e community o p p o s i t i o n . 

Because of our b e l i e f t h a t the cos t consequences of the 

ov e r f l o w frequency d e c i s i o n on a more i n l a n d route would be 

as l a r g e i f not l a r g e r than the cost consequences f o r the 

Upper Great Highway, and the major u n c e r t a i n t i e s about the 

l o c a t i o n of any acceptable a l t e r n a t i v e to the Upper Great 

Highway route the p r o j e c t d e s c r i p t i o n and c o s t - b e n e f i t 

a n a l y s i s i n t h i s r e p o r t w i l l be r e s t r i c t e d t o the Upper 

Great Highway a l t e r n a t i v e . 
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PROJECT 

The concept which u n d e r l i e s a l l o v e r f l o w a l t e r n a t i v e s i n 

the Great Highway i s an " i n t e r c e p t i n g system" whereby the 

sewer f u n c t i o n s as a storage f a c i l i t y and as a t r a n s p o r t 

conduit- By maximizing the continuous movement of sewage i n 

a storage f a c i l i t y , e x c e s s i v e d e p o s i t i o n of s o l i d s i s prevented. 

The major storage f a c i l i t y (Westside Transport) i s l o c a t e d 

under the Upper Great Highway between F u l t o n S t r e e t and the 

Westside Pump S t a t i o n j u s t south of S l o a t Boulevard. The 

Richmond and Lake Merced area flows w i l l be c o l l e c t e d and 

d i r e c t e d to storage i n the Westside Transport v i a t u n n e l s . 

Tunnel economics d i c t a t e the s m a l l e s t t u n n e l t o be approximately 

9' i n diameter. Therefore, those elements are approximately 

the same f o r most over f l o w f r e q u e n c i e s . 

An increase i n the number of permitted overflows would 

r e s u l t i n a r e d u c t i o n i n the s i z e of the c o n s o l i d a t i o n sewer 

Cu. 

and my r e s u l t i n a r e d u c t i o n i n the s i z e of the r e q u i r e d 

Westside Pump S t a t i o n and Southwest Water P o l l u t i o n C o n t r o l 

P l a n t . Metcalf & Eddy, as p a r t of the SWWPCP f a c i l i t i e s 

p l a n , has f u r t h e r evaluated storage/treatment overflow 

combination encompassing the e n t i r e Oceanside d i s t r i c t . 

The values i n t a b l e IV-1 are adaptations of t h e i r C ity-wide c o s t 

e v a l u a t i o n . Because these combinations are of a p a l n n i n g l e v e l , 

of accuracy, f u r t h e r refinements are expected. 
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Storm f l o w s would be by g r a v i t y to ythe Westside Transport 

f o r s t o r a g e and t r a n s p o r t t o the Westside Pump S t a t i o n , then 

pumped t o the proposed Southwest Water P o l l u t i o n C o n t r o l 

P l a n t (SWWPCP) south of the Zoo f o r treatment. E f f l u e n t 

would be discharged i n t o the ocean two m i l e s o f f s h o r e v i a a 

deep-water o u t f a l l . When storag e and withdrawal r a t e s are 

exceeded, bypassing would occur w i t h some c o n t r o l through 

the V i c e n t e and L i n c o l n Way O u t f a l l s , Lake Merced and Baker's 

Beach (Richmond) O u t f a l l s w i t h p o s s i b l e s e l e c t i v i t y i n t o the 

M i l e Rock O u t f a l l . 

Upon completion, the SWWPCP c o n t r o l p l a n t w i l l be the c i t y -

wide wet-weather treatment f a c i l i t y and the dry-weather 

treatment f a c i l i t y f o r the Westside D i s t r i c t . The e x i s t i n g 

Richmond-Sunset Water P o l l u t i o n C o n t r o l P l a n t l o c a t e d i n 

Golden Gate Park w i l l be abandoned, thereby r e t u r n i n g four 

acres of park, land to r e c r e a t i o n a l uses. 

The M i l e Rock O u t f a l l ( s h o r e l i n e discharge) now f u n c t i n s as 

both the e f f l u e n t o u t f a l l f o r the Richmond-Sunset p l a n t and 

as a wet-weather overflow d i s c h a r g e f o r flows o r i g i n a t i n g i n 

the w e s t e r l y p o r t i o n of the Richmond-Sunset d i s t r i c t . Upon 

r e l o c a t i o n of the dry-weather treatment t o the Southwest 

s i t e , dry-weather discharges t o M i l e Rock would cease and 

wet-weather discharges would be reduced to the s p e c i f i e d 

frequency. The e l i m i n a t i o n of the continuous dry-weather 

d i s c h a r g e of 20 MGD would i n a l l p r o b a b i l i t y be more s i g n i f i c a n t 

than the r e d u c t i o n of wet-weather discharges i n r e s t o r i n g 
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p r e s e n t l y depressed s h o r e l i n e marine b i o t a to more normal 

l e v e l s . 

The Westside Transport, as p r e s e n t l y designed f o r one ove r f l o w 

per year, c o n s i s t s of a r e c t a n g u l a r t r a n s p o r t storage 

s t r u c t u r e , w i t h a s i n g l e 2 5-foot-wide channel from F u l t o n t o 

L i n c o l n Way and two(2) 25-foot channels from L i n c o l n Way t o 

the Westside Pump S t a t i o n . A l l o v e r f l o w a l t e r n a t i v e s r e q u i r e 

a l a r g e bypass s t r u c t u r e a t L i n c o l n Way and a smaller bypass 

f a c i l i t y a t Vi c e n t e t o c o n t r o l the o v e r f l o w o p e r a t i o n through 

the e x i s t i n g o u t f a l l s . 

For 4 overflows per year the c o n s o l i d a t i n g sewer i n the 

Great Highway i s reduced t o a s i n g l e 2 5-foot channel w i t h a 

1,300 f o o t and 1,200 f o o t long bypass s t r u c t u r e s a t L i n c o l n 

Way and Vicente S t r e e t , r e s p e c t i v e l y . Richmond and Lake 

Merced f a c i l i t i e s would remain the same. Though the SWWPCP 

wet weather treatment remains at 64 0 MGD, t h a t p o r t i o n 

a t t r i b u t a b l e to the Oceanside area i s reduced from 24 0 MGD to 

160 MGD. 

For 8 overflows/year the s i n g l e channel reduces to a 17.5 f o o t 

w i d t h , the L i n c o l n Way s t r u c t u r e remains a t 1,300 f e e t but 

the Vicente s t r u c t u r e i s approximately 50 f e e t long. The 

SWWPCP wet weather p l a n t i s now reduced to 400 MGD, t h a t p o r t i o n 

a t t r i b u t a b l e to the Oceanside area i s reduced from 160 MGD 

to 8 0 MGD. . 

IV-6 



While t h i s r e p o r t contains c o s t estimates f o r the above frequencies 

and 16 overflows per year, g e n e r a l assumptions were made and r e s u l t s 

should be used f o r planning comparison only. As the overflows 

are i n c r e a s e d , the e x i s t i n g sewere system storage c a p a c i t y becomes 

a more s i g n i f i c a n t p a r t of the o p e r a t i o n . A d e t a i l e d a n a l y s i s 

of t h a t o p e r a t i o n i s beyond the time and scope of t h i s r e p o r t . 

The present design of the Westside Pump S t a t i o n as approved 

by the S t a t e f o r one overflow per year could be m o d i f i e d t o 

provide the reduced dewatering requirements to approach four 

(4) overflows per year. The e i g h t (8) overflow/year r e d u c t i o n 

would r e q u i r e a more s i g n i f i c a n t m o d i f i c a t i o n of the s t a t i o n . 

Assuming an overflow d e c i s i o n by January 15, 197 9, the 

a d v e r t i s i n g date f o r a system f o r one or four overflows w i t h 

the alignment i n the Upper Great Highway could be approximately 

June 197 9 which i n c l u d e s completion of the permit process 

and an EIR amendment.. .A system f o r e i g h t (8) overflows per 

year may r e q u i r e a f u l l EIR amendment extending the a d v e r t i s i n g 

date t o November of 1979. 

A schematic of the system and system cost breakdowns are shown 

on F i g u r e IV-1 and Table IV-1, r e s p e c t i v e l y . 
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WESTSIDE COSTS FOR VARIOUS OVERFLOWS 

COSTS ( $ x l 0 6 ) 

ELEMENTS 
OVERFLOW FREQUENCY 

ELEMENTS 
1 4 8 1"6 

LAKE MERCED TRANSPORT ( 1 ) 

SIZE (M. GAL.) 7.9 7.9 7.9 7.9 

CAPITAL COSTS $ 50.6 $ 50.6 $ 50.6 $ 50.6 

AMORTIZATION 3.7 3.7 3.7 3.7 

O & M NIL NIL NIL NIL 

• EQUIV. ANNUAL 3.7 3.7 3.7 3.7 

RICHMOND TRANSPORT ^ 

SIZE (M. GAL.) 9.6 9.6 9.6 9.6 

CAPITAL COSTS 39.3 39.3 39. 3 39.3 

AMORTIZATION 2.9 2.9 2.9 2 .9 

O & M NIL NIL NIL NIL 

EQUIV. ANNUAL 2.9 2.9 2.9 2.9 

WESTSIDE TRANSPORT 

SIZE (M. GAL.) 82. 5 56.4 47.5^ ' 25.5 

CAPITAL COSTS 92. 2 70.5 60.0 37.0 

AMORTIZATION 6.7 5.2 3.6 2.7 

O & M 
EQUIV. ANNUAL 

NIL 
6.7 

NIL 
5.2 

• NIL 
3.6 

NIL 
2.7 

TOTAL WS VOL. (M. GAL.) 100.0 74.0 65.0 43.0 

SUB-TOTAL COSTS 

CAPITAL $.182 $ 161 $ 150 $ 127 

AMORTIZATION 13 12 10 9 

O & M 

-. EQUIV. ANNUAL 

NIL 

13 

NIL 

• 12 
NIL 

10 

NIL 

9 

(1) Includes 0.5 x 10 F t . upstream b a s i n s . 

(2) • H y d r a u l i c M o d e l l i n g i s r e q u i r e d t o v e r i f y the 17.5 f e e t w i d t h . 
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WESTSIDE COSTS FOR VARIOUS OVERFLOWS 

(Continued) 

Costs (#x!0 6) 

ELEMENTS 
OVERFLOW FREQUENCY 

ELEMENTS 

1 4 8 . 16 -

WESTSIDE -P.S. (W.W.) 

SIZE (MGD WW) 
CAPITAL COST 
AMORTIZATION 
O & M 
EQUIV. ANNUAL 

290 
$ 25.5 

2.2 
0.2 
2.4 

210 
$ 21.5 

1. 8 
0.2 
2.0 

130 
$ 13.5 

1.2 
0.1 
1.3 

110 
$ 11.3 

0.97 
0.07 
1.04 

SWWPCP (WW) 

SIZE (MGD) . . 
CAPITAL COST 1' 

' AMORTIZATION 
0 & M(4) 
EQUIV. ANNUAL 

240 
91.6 
7.5 
0.6 
8.1 

160 
61.4 
5.0 
0.4 
5.4 

80 
30.7 
2.5 
0.2 
2.7 

60 
23.0 
1.9 
0.2 
2.1 

SWOOP (PRO-RATA) 
• 

SIZE (MGD) 
CAPITAL COSTS 
AMORTIZATION 
O & M 
EQUIVALENT ANNUAL 

640 
Base 
Base 

560 
-2.3 
-0.25 

4 80 
-5.2 
-0.39 

460 
-5.9 
-0. 44 

SIZE (MGD) 
CAPITAL COSTS 
AMORTIZATION 
O & M 
EQUIVALENT ANNUAL Base .-0.25 -0.39 -0.44 

• 

TOTALS 
CAPITAL COSTS 
ANNUAL AMORTIZATION 
O & M 
EQUIVALENT ANNUAL 

$299 
23 
0.8 
24 

$ 242 
18 

0.6 
19 

$ 189 
14 
0.3 
14 

$167 
12 
0.1 

12 

(3) -;0. 384 x 10
6/MGD 

(4) "^Treatment O & M-prorated from SWWPCP F a c i l i t y P l a n Values 
on the b a s i s of westside flow t o the t o t a l flow 

(5) Pump s t a t i o n c a p a c i t y w i l l be i n c r e a s e d by some amount f o r 
optimum system o p e r a t i o n 
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SECTION V 

IMPACTS OF OVERFLOWS ON BENEFICIAL USES 

Areas Impacted by Wet Weather Overflows 

from the Westside (Oceanside Area) 

A s e r i e s of dye s t u d i e s and f l o a t s t u d i e s was run on the 

Corps of Engineers' h y d r a u l i c model of S. F. Bay, l o c a t e d i n 

S a u s a l i t o (BayDelta Model) f o r the purpose of determining 

the area and temporal extent of the impacts from wet-weather 

overf l o w s . 

Data a n a l y s i s of these t e s t s i s i n progress. A p r e l i m i n a r y 

a n a l y s i s of the North Shore dye and f l o a t r e l e a s e s has been 

made. The a n a l y s i s i n d i c a t e s t h a t the s h o r e l i n e areas most 

h e a v i l y impacted by overflows extend from the Golden Gate 

Bridg e to Thornton Beach S t a t e Park. The discharge f i e l d 

from the M i l e Rock O u t f a l l w i l l move i n s i d e of the Golden 

Gate Bridge on the f l o o d t i d e . The only s h o r e l i n e areas 

i n s i d e of the Golden Gate t h a t may be contacted by the M i l e 

Rock f i e l d are the S o u t h e a s t e r l y t i p of Angel I s l a n d and the 

n o r t h e r l y shore of A l c a t r a z I s l a n d . The p o s s i b i l i t y e x i s t s 

t h a t under c o n d i t i o n s of a st r o n g n o r t h e r l y wind the f i e l d 

c o u l d come ashore along the n o r t h e r l y w a t e r f r o n t of the 

C i t y . However, the Model t e s t r e s u l t s suggest t h a t the 

f i e l d would be h i g h l y d i l u t e d (1000:1) when and i f i t contacted 

a s h o r e l i n e area w i t h i n the Bay. 
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R e s u l t s from the Corps' Model t e s t s are ques t i o n a b l e . I t i s 

b e l i e v e d t h a t the Model g i v e s reasonably accurate c u r r e n t 

p a t t e r n s a t the entrance t o the Golden Gate and w i t h i n the 

Bay. However, the the d i s p e r s i o n r e s u l t s and the c u r r e n t s 

along Ocean Beach have not been confirmed. We know of o n l y 

one f i e l d study of s h o r e l i n e r e l e a s e s on the Westside. This 

was a 19 08 planning study f o r the M i l e Rock O u t f a l l and 

c o n s i s t e d of the t r a c k i n g of f l o a t s r e l e a s e d under v a r y i n g 

t i d a l c o n d i t i o n s at the M i l e Rock s i t e and a t what was then 

c a l l e d "X" S t r e e t (approximately F l e i s h a c k e r P o o l ) . As best 

as we can determine from the very sketchy p u b l i s h e d r e p o r t 

of s a i d study (1909 Report of the Board of P u b l i c Works) the 

r e s u l t s o f the Model s t u d i e s are i n general agreement w i t h 

the 1908 f i e l d study. 

B e n e f i c i a l Uses of the Ocean S h o r e l i n e -

Golden Gate Bridge to Mussel Rocks i n San Mateo County 

The e n t i r e t y of t h i s s h o r e l i n e i s under the j u r i s d i c t i o n o f 

the C a l i f o r n i a C o a s t a l Commission. The Golden Gate N a t i o n a l 

R e c r e a t i o n Area (GGNRA) has l e g a l ownership and a d m i n i s t r a t i v e 

r e s p o n s i b i l i t i e s f o r t he San F r a n c i s c o p o r t i o n o f the s h o r e l i n e . 

The C a l i f o r n i a Department of Parks and Rec r e a t i o n has s i m i l a r 

r e s p o n s i b i l i t i e s f o r the Thornton Beach S t a t e Park p o r t i o n 

o f "'the a f f e c t e d San F r a n c i s c o s h o r e l i n e . There i s l e g a l 

p u b l i c access t o the e n t i r e t y of t h i s s h o r e l i n e , though 

p h y s i c a l access t o the water's edge i s d i f f i c u l t i n the 
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Land's End, and Golden Gate Bridge areas due to the steep 

t e r r a i n . The o n l y b e n e f i c i a l uses are .fish and w i l d l i f e 

h a b i t a t and non-water contact r e c r e a t i o n . I n d u s t r i a l 

and maritime uses of the s h o r e l i n e do not now e x i s t nor are 

they l i k e l y t o be created i n the f o r e s e e a b l e f u t u r e . 

E f f e c t s on Marine L i f e 

The e v a l u a t i o n o f the e f f e c t s of combined sewer overflows on 

the marine b i o t a r e q u i r e s c o n s i d e r a t i o n s of both the acute 

e f f e c t s on the i n t e r t i d a l macro-fauna l i v i n g i n c l o s e p r o x i m i t y 

t o the o u t f a l l and long-term e f f e c t s on the t o t a l marine 

environment. U n f o r t u n a t e l y almost n o t h i n g i s known about e i t h e r . 

A p r e l i m i n a r y l i t e r a t u r e search and a f i e l d reconnaissance (Sutton, 

December 197 8 d r a f t ) suggest t h a t the sandy beach areas are 

r e l a t i v e l y b a r r e n . I n t e r t i d a l macro-fauna c o n s i s t s of p r i m a r i l y 

amphipods (sand f l e a s ) , isopods (a s m a l l s e s s i l e custacean), 

polychaete worms and mole craps. The l i m i t e d number of s h e l l 

fragments suggest the p o s s i b i l i t y t h a t the s t r a i g h t horse mussel, 

gaper clam?, the rough piddock and the horseneck clam may a l s o be 

present. Sand d o l l a r s are present i n the o f f s h o r e area. The 

r e l a t i v e l y depauperate nature of the beaches may be due t o n a t u r a l 

c o n d i t i o n s as r e l a t i v e l y few species are adapted to open c o a s t , 

sand, beach environments. The rocky areas (Lands End, Mussel 

Rocks, F o r t P o i n t ) c o n t a i n gooseneck b a r n a c l e s , C a l i f o r n i a 

mussels, l i m p e t s , l i t t u r i n e s n a i l s sea anemones, ochie sea s t a r s 

algae and sea grasses «• The attached fauna i s n o t i c e a b l y depressed 
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i n the v i c i n i t y of the M i l e Rock o u t f a l l . T h i s probably i s 

most a t t r i b u t a b l e to the year round discharge of primary e f f l u e n t 

which i s c h l o r i n a t e d but, u n t i l very r e c e n t l y , not d e c h i o r i n a t e d 

r a t h e r than t o the wet-weather overflows t h a t a l s o occur through 

t h i s o u t f a l l . 

S t a t i c 9 6 hours t o x o c i t y t e s t s have been run on u n d i l u t e d samples 

o f wet-weather overflows u s i n g the three spine s t i c k l e b a c k . 100% 

s u r v i v a l occurred i n over h a l f of the 61 samples t e s t e d . 

Many marine b i o l o g i s t s c o n s i d e r three spine s t i c k l e b a c k t e s t s as 

non-representive of waste disch a r g e t o x i c i t y because the s t i c k l e 

back i s a p o l l u t i o n t o l e r a n t s p e c i e s . I t i s a l s o t r u e t h a t few, 

i f any organisms i n t h e i r n a t u r a l s e t t i n g would ever be exposed 

to any where near 96 hours of u n d i l u t e d overflow. 

The long-term b e n e f i t s t o the Marine environment t h a t would 

r e s u l t from the r e d u c t i o n , or ever complete e l i m i n a t i n g i n heavy 

metals, and t r a c e organics d i s c h a r g e d d u r i n g overflows i s 

i m p o s s i b l e to q u a n t i f y . 

Heavy metals, and t r a c e o r g a n i c s ( h e r b i c i d e s p e s t i c i d e s etc.) 

are the most s i g n i f i c a n t p o l l u t a n t s discharged of wet-weather 

o v e r f l o w s . Data on t r a c e o r g a n i c s i n wet-weather flows i s non

e x i s t e n t . Data on metals i s l i m i t e d to l e a d , chrome, i r o n , 

copper & z i n c (see t a b l e V-3). Lead, presumably from v e h i c l e 

emission f a l l o u t , i s the o n l y metal t h a t has a h i g h e r c o n c e n t r a t i o n 
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i n wet-weather f l o w s . Estimates of y e a r l y mass emissions of 

le a d f o r e x i s t i n g c o n d i t i o n s and f o r overflows of 16, 8, 

4, 1, & 0 per year are shown i n F i g u r e V - l . As i n d i c a t e d even 

complete e l i m i n a t i o n of westside wet-weather overflows would 

not completely e l i m i n a t e discharges of le a d . 

Two important p o i n t s i n t h i s regard are (1) th a t by having a 

combined system w i l l be removing a notable s i g n i f i c a n t percentage 

of contaminates, such as l e a d , t h a t o r i g i n a t e from urban r u n o f f 

and (2) In terms of T o t a l Heavy Metal discharged to the Bay, 

San F r a n c i s c o ' s wet-weather overflows ( e x i s t i n g c o n d i t i o n s ) 

c o n s t i t u t e l e s s than 1% of the t o t a l . In conc l u s i o n i t i s 

p r o b l e m a t i c a l whether even complete e l i m i n a t i o n of wet weather 

overflows would r e s u l t i n a measurable r e d u c t i o n i n the con

c e n t r a t i o n s of heavy metals found i n e i t h e r i n the r e c e i v i n g 

water or sediments other than perhaps i n the immediate p r o x i m i t y 

of the overflow discharge p o i n t s . 
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SECTION V I I 

POSSIBLE MEASURES TO MITIGATE THE ADVERSE IMPACTS OF OVERFLOWS 

ON THE RECREATIONAL USE OF THE RECEIVING WATERS 

Four p o s s i b l e measures t o m i t i g a t e ' t h e adverse impacts of 

overflows on r e c r e a t i o n a l use of the r e c e i v i n g waters are: 

B a f f l i n g of Overflows t o reduce f l o a t a b l e s 

Screening of overflows 

Extended ove r f l o w o u t f a l l s 

D i s i n f e c t i o n of overflows 

Our p r e l i m i n a r y a n a l y s i s of the c o s t s , m e r i t s , and o p e r a t i o n a l 

aspects of these measures i s as f o l l o w s : 

B a f f l i n g and Screening of F l o a t a b l e s 

S o l i d m a t e r i a l s i n combined sewer flows t h a t c o u l d degrade the 

appearance o f beaches i f washed ashore i n c l u d e : rags, f e c a l 

m a t e r i a l , t o i l e t t i s s u e , paper towels, tampon a p p l i c a t o r s , 

s a n i t a r y napkins, condoms, dead r a t s , candy and c i g a r e t t e 

wrappers, and c i g a r e t t e f i l t e r t i p s . I n a d d i t i o n t o these 

coarse s o l i d s , combined sewage flows can c o n t a i n a co n s i d e r a b l e 

q u a n t i t y of n a t u r a l vegetable m a t e r i a l , i n c l u d i n g leaves and 

twigs. Therefore, the f e a s i b i l i t y of p r o v i d i n g b a f f l i n g and 

screening (bar r a c k s , f i x e d and mechanically cleaned and 

Ro t o s t r a i n e r s ) was examined. 



E x i s t i n g R e c r e a t i o n a l Uses 

Approximately 80% of the 11 m i l e s of a f f e c t e d .or p o s s i b l y 

a f f e c t e d s h o r e l i n e i s sandy beach. The balance of the area 

has steep c l i f f s dropping d i r e c t l y to the sea (Land's End 

and the areas on e i t h e r s i d e o f Baker's Beach). Water-

c o n t a c t r e c r e a t i o n i n the c l i f f areas i s e s s e n t i a l l y c o n f i n e d 

to f i s h i n g and some s h e l l f i s h i n g . R e c r e a t i o n a l usage of the 

p r i n c i p l e beach areas f o l l o w . These areas are d e p i c t e d on 

F i g u r e V-2. 

Baker's Beach 

Use of t h i s beach i n c l u d e s s u r f f i s h i n g ( e s p e c i a l l y i n the 

morning), sunbathing, j o g g i n g , p i c n i c k i n g , w a l k i n g , and 

p o s s i b l y some c o l l e c t i o n of mussels along the rocks t o the 

no r t h e a s t . Swimming i s discouraged from t h i s beach by the 

GGNRA, and i s i n f r e q u e n t . A shark a t t a c k s e v e r a l years ago 

has a l s o discouraged swimming. The beach and water are 

frequented by f a m i l y groups; c h i l d r e n f i n d the s u r f an 

i n v i t i n g playground. This beach r e c e i v e s use from nearby 

r e s i d e n t s . During sunny days, v i s i t o r l e v e l s i n c r e a s e 

d r a m a t i c a l l y . The v e h i c l e counts by the Park S e r v i c e a t the 

Baker's Beach road i n c l u d e people.coming to use the f o r e s t e d 

p i c n i c grounds and v o l l y b a i i c o u r t u p h i l l from the beach. 
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Phelan Beach 

This s m a l l beach i s used p r i m a r i l y f o r v o l l e y b a l l , swimming, 

sunbathing (mainly on the sundeck of the beach house), and 

p i c n i c k i n g . Swimming i s encouraged here by the GGNRA because 

the waters are r e l a t i v e l y s h e l t e r e d from strong s h o r e l i n e 

c u r r e n t s . However, counts by wastewater personnel and 

in f o r m a t i o n r e c e i v e d from a r e g u l a r swimmer suggest t h a t 

w i n t e r t i m e swimming i s l i m i t e d to about ten swimmers each 

day. The area i s r e g u l a r l y used by l o c a l r e s i d e n t s , who 

gather there almost every day. The beach i s too short to be 

used by joggers. F i s h i n g and mussel c o l l e c t i n g occur i n the 

rocky areas on e i t h e r s i d e of the beach. Sunny days b r i n g 

more people t o t h i s beach, but because of i t s remote l o c a t i o n 

w i t h i n a r e s i d e n t i a l area, and l i m i t e d p a r k i n g , use i s 

r e s t r i c t e d mostly t o l o c a l r e s i d e n t s . 

K e l l y ' s Cove 

K e l l y ' s Cove i s the s t r e t c h of Ocean Beach from C l i f f House 

t o L i n c o l n Way. I t i s a f a v o r i t e year-round s u r f i n g spot 

and jogging area. I t i s very a c c e s s i b l e t o s i g h t s e e r s 

because of p a r k i n g a v a i l a b i l i t y along the Great Highway. 

Swimming i s discouraged here by the GGNRA (Park Service) by 

signs warning of strong r i p t i d e s , undertows, and the p o t e n t i a l 

r i s k of drowning. On sunny days, p i c n i c k e r s s i t along the 

beach w a l l ; wading occurs f r e q u e n t l y under these i d e a l 

weather c o n d i t i o n s , e s p e c i a l l y on weekends. Swimming may 

V-7 



occur f r e q u e n t l y on hot summer days, but i s r e l a t i v e l y l i g h t 

(only a few people per day) throughout most of the year. 

F i s h i n g i s in f r e q u e n t . 

Ocean Beach - L i n c o l n Way to V i c e n t e 

Ocean Beach between L i n c o l n Way and V i c e n t e S t r e e t i s used 

p r i m a r i l y by l o c a l r e s i d e n t s because i t does not have nearby 

p a r k i n g . Major access i s through r a t h e r dark, u n i n v i t i n g • p e d e s t r i a n 

underpasses. Sunbathing, j o g g i n g , and walking are the 

primary a c t i v i t i e s along t h i s s t r e t c h . Some f i s h i n g , wading, 

s u r f i n g , horseback r i d i n g and swimming occur. The four 

drownings i n the l a s t three years have occurred along t h i s 

s t r e t c h o f beach. 

Ocean Beach - South of V i c e n t e 

Ocean Beach between V i c e n t e S t r e e t and.Mussel Rock c o n t a i n s 

F o r t Funston (GGNRA) Beach and Thornton State Beach. However, 

i t i s composed of four very d i f f e r e n t s e c t i o n s of beach. 

These a r e : 1) The Overlook P a r k i n g area ( h e a v i l y used f o r 

many a c t i v i t i e s ) , 2 ) the F o r t Funston sea c l i f f s (remote 

from p a r k i n g and l i g h t l y used), 3) Thornton S t a t e Beach 

( a c c e s s i b l e and moderately heavy use), and 4) the remainder 

of the beach to Mussel Rock (remote from p a r k i n g and l i g h t l y 

used). 
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The p r o x i m i t y of the Zoo and the two ov e r l o o k i n g parking 

l o t s along the Great Highway make the s t r e t c h of beach 

between S l o a t Boulevard and the F o r t Funston sea c l i f f s 

e a s i l i y a c c e s s i b l e . I t i s h e a v i l y used on weekday afternoons 

and weekends. S u r f i n g , swimming, p i c n i c k i n g , w a l k i n g , 

j o g g i n g , and f i s h i n g are a l l popular a c t i v i t i e s here. 

U s u a l l y 20 t o 3 0 c h i l d r e n from the Recreation Center f o r the 

Handicapped come here f o r swimming, wading, and p l a y i n g on 

the beach each week du r i n g the year. 

The l e s s a c c e s s i b l e s t r e t c h of F o r t Funston Beach beneath 

the s e a c l i f f s i s used by walke r s , joggers, horseback r i d e r s , 

sunbathers, and h a n g - g l i d i n g a c t i v i t y . 

Thornton S t a t e Beach i s used by p i c n i c k e r s , joggers, remote-

c o n t r o l model a i r p l a n e f l y e r s , fishermen, and an o c c a s i o n a l 

swimmer. P i c n i c benches and other f a c i l i t i e s here are w e l l 

above the beach, making i t u n l i k e l y t h a t a l l Park v i s i t o r s 

a c t u a l l y . g o down t o the beach. 

Estimates of Beach Usage 

A v a i l a b l e data on average d a i l y beach usage i s very l i m i t e d 

and c o n s i s t s of estimates based on car counts m u l t i p l i e d by 

an average v e h i c l e occupancy f a c t o r (GGNRA and C a l i f o r n i a 

Parks and R e c r e a t i o n data) s e l f - m o n i t o r i n g program data and 

two one-time surveys of beach usage undertaken by the Wastewater 
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Program (CLER Report - 197 5 and Ocean Waiver A p p l i c a t i o n 1978). 

The car count data provides no i n d i c a t i o n of the people t h a t 

a c t u a l l y go onto the beach (a sm a l l percent of the t o t a l i n 

some areas) nor what r e c r e a t i o n a l a c t i v i t i e s are pursued by 

these people. The 197 5 CLER estimates were e x t r a p o l a t e d 

from two one-day comprehensive counts made i n the f a l l of 

t h a t year and were l i m i t e d i n both coverage ( S l o a t Boulevard 

t o K e l l y ' s Cove) and r e c r e a t i o n a l a c t i v i t i e s t h a t were 

c l a s s i f i e d . The p l a n t m o n i t o r i n g data c o n s i s t s of spot 

o b s e r v a t i o n s at s e l e c t e d p o i n t s , u s u a l l y about noon, but contains 

l i t t l e weekend data and p r o v i d e s no i n d i c a t i o n of d a i l y 

t o t a l s . 

The Ocean Waiver data, w h i l e comprehensive i n area coverage 

and types of a c t i v i t i e s t a b u l a t e d , was based on summer spot 

counts (morning, noon, and afternoon) over two separate 

weeks, d u r i n g the summer. 

In a d d i t i o n t o the above, the Wastewater Program had environmental 

c o n s u l t a n t s prepare an assessment of r e c r e a t i o n a l beach use 

(R e c r e a t i o n a l Usage Along the San F r a n c i s c o Waterfront, P a r t 

I , Bay B r i d g e to Mussel Rocks, November 1978). Because of 

p u b l i c h e a l t h c o n s i d e r a t i o n s , emphasis was placed on swimmers 

and s u r f e r s . This r e p o r t r e l i e d e x t e n s i v e l y on i n t e r v i e w s 

w i t h GGNRA personnel. A p p a r e n t l y , the i n f o r m a t i o n provided 

by GGNRA i n some cases, r e f l e c t e d peak (warm weather weekend) 

r a t h e r than average d a i l y swimmers. In a d d i t i o n , our c o n s u l t a n t 

a p p l i e d v e r y c o n s e r v a t i v e assumptions to the GGNRA i n f o r m a t i o n 
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i n making t h e i r p r o j e c t i o n s , v/ith a r e s u l t t h a t the estimates 

of swimming a c t i v i t y o u t s i d e of the Golden Gate appear to be q u i t e 

h i g h . 

Because of the g r e a t d i s p a r i t y i n ocean s i d e estimates o f 

swimmers, we undertook a combination of spot and continuous 

counts of ocean s i d e r e c r e a t i o n a l a c t i v i t i e s during the 

f i r s t two weekends i n December. The r e s u l t s of these counts 

are shown on Table V - I . 

Because of the a t y p i c a l n i c e weather on the f i r s t weekend of 

the survey, the d e c i s i o n t o p l a c e primary emphasis on s u r f i n g 

and swimming d u r i n g the second weekend of the survey, and 

the f a c t t h a t c o n s e r v a t i v e assumptions (high) were used i n 

r e s o l v i n g c o n f l i c t s i n counts and f i l l i n g gaps i n the d a t a , 

the data and i n p a r t i c u l a r the non-contact data, should be 

considered as s o f t . R a t i o s between weekend and weekday 

usage e s t a b l i s h e d d u r i n g 1975 and the J u l y 1978 survey wereused 

used t o compute average d a i l y estimates from the weekend 

da t a . As i n d i c a t e d by Table V-I the estimates f o r oceanside 

swimming (25-50) i s g r e a t e r than one order of magnitude 

lower than the e s t i m a t e contained i n the November r e p o r t . 

However, the estimates f o r s u r f e r s are i n general agreement. 

We and the p r o j e c t manager f o r our c o n s u l t a n t b e l i e v e t h a t 

the November Report estimate of w i n t e r t i m e average d a i l y 

swimmers i s s i g n i g i c a n t l y i n e r r o r f o r the oceanside. S e v e r a l 

o b s e r v a t i o n s made of swimming i n Aquatic. Park confirm the 
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November r e p o r t estimate f o r A q u a t i c Park, which was based on 

i n f o r m a t i o n r e c e i v e d from the Dolphin Club and South End 

Plowing Club O f f i c i a l s . 

irmust be noted t h a t the proposed Great Highway re d e s i g n t o a 

parkway w i l l l i k e l y change and r e d i s t r i b u t e beach usage from 

t h a t observed a t t h i s p o i n t . 

The most s e r i o u s p u b l i c h e a l t h problem posed by combined 

sewer overflows i s probably v i r a l contamination of s h e l l f i s h 

( m o l l u s c s ) . T h i s i s u n f o r t u n a t e l y the most d i f f i c u l t a c t i v i t y 

t o survey due t o the m u l t i p l i c i t y o f access p o i n t s t o the 

mussel areas, the steep t e r r a i n i n the area, and c o n s i d e r a b l e 

day-to-day v a r i a t i o n i n t h i s a c t i v i t y because shore access 

t o some of the areas i s c o n t i n g e n t upon the t i d e s . Clamming 

i n the sandy beach areas i s v i r t u a l l y n o n -existent as t h e r e 

i s no known p o p u l a t i o n of clams i n t h i s area. Harvesting of 

mussels does occur i n the Phelan Beach - Land's End area as 

evidenced by the s i g h t i n g of one f a m i l y r e t u r n i n g w i t h approximately 

5 g a l l o n s of mussels and by Department of P u b l i c H e a l t h data 

showing s e v e r a l r e p o r t e d cases of p a r a l y t i c s h e l l f i s h p o i s o n i n g 

r e s u l t i n g from consumption of mussels harvested i n t h i s area. 

( P a r a l y t i c s h e l l f i s h p o i s o n i n g i s caused by the n a t u r a l l y o c c u r r i n g 

marine b i o - t o x i n contained i n the d i n o f l a g g e l a t e s r e s p o n s i b l e 

f o r the formation of r e d - t i d e s ) . However, the f a c t t h a t s e v e r a l 

of the most a c c e s s i b l e mussel-supporting rocks have e s s e n t i a l l y 

i n t a c t p o p u l a t i o n s of l a r g e mussels suggest t h a t mussel h a r v e s t i n g 

i s not e x t e n s i v e l y p r a c t i c e d . 
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P u b l i c H e a l t h C o n s i d e r a t i o n s 

The p r o t e c t i o n o f p u b l i c h e a l t h i s f r e q u e n t l y advanced as a 

j u s t i f i c a t i o n f o r the expenditures of the l a r g e suras of 

money needed to c o n t r o l combined sewer overflows. U n f o r t u n a t e l y 

the a v a i l a b l e e p i d e m i o l o g i c a l data does not support t h i s 

j u s t i f i c a t i o n . I n f ormation r e c e i v e d by our Department o f 

P u b l i c H e a l t h (Appendix A) shows no c l i n i c a l l y confirmed 

cases of e n t e r i c diseases from e i t h e r r e c r e a t i o n a l c o n t a c t 

w i t h Bay or Ocean waters or the consumption of s h e l l f i s h ' 

h a r v e s ted from these waters i n 25 years of records. Information 

r e c e i v e d from the C a l i f o r n i a Department of Health S e r v i c e s con

f i r m s t h i s negative f i n d i n g (Appendix C). Because the e t i o l o g y 

o f p a r t i c u l a r cases of disease i s o f t e n d i f f i c u l t t o e s t a b l i s h , 

a comparison was made of the r e p o r t e d disease r a t e s f o r wet, dry 

and normal r a i n f a l l years (Appendix B). No disease r a t e - r a i n f a l l 

c o r r e l a t i o n s were ev i d e n t . 

The above f i n d i n g s are not s u r p r i s i n g when one co n s i d e r s t h a t 

t r a n s m i s s i o n of dis e a s e through swimming i n f e c a l l y contaminated 

n a t u r a l bodies of water i s not a major v e h i c l e of e n t e r i c disease 

t r a n s m i s s i o n . In f a c t , the o n l y swimming r e l a t e d r e p o r t e d out

break of disease i n the Uni t e d S t a t e s d u r i n g 19 77 o c c u r r e d i n a 

swimming pool ( J o u r n a l Water P o l l u t i o n C o n t r o l F e d e r a t i o n June 

1978). I t should be pointed out t h a t p u b l i c h e a l t h s t a t i s t i c s do 

not r e f l e c t minor i l l n e s s e s as most people do not seek medical 

a s s i s t a n c e f o r such i l l n e s s e s o r i f they do, the d i a g n o s i s i s 

f r e q u e n t l y not confirmed by c l i n i c a l t e s t i n g . 
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Since the p u b l i c h e a l t h s t a t i s t i c s show negative ( i . e . no r e p o r t e d 

c a s e s ) , unreported' cases are i m p o s s i b l e to q u a n t i f y f o r purposes 

of c a u s e - e f f e c t e v a l u a t i o n s . P r e d i c t a b l e methods r e q u i r e a l o t 

o f assumptions and are at b e s t rough approximations of b a t e r i a l 

d i s eases and n o n - e x i s t e n t f o r e n t e r o v i r a l diseases ( P r o f e s s o r 

Robert Cooper/ESA November 19 7 8) . Therefore i n d i r e c t methods o f 

e v a l u a t i n g the p u b l i c h e a l t h b e n e f i t s , i . e . r e d u c t i o n i n d i s e a s e , 

must be sought. 

One way t o i n d i r e c t l y measure the b e n e f i t s d e r i v e d from reducing 

the occurrance of sewer o v e r f l o w s i s to estimate the r e d u c t i o n on 

the number of days duri n g which the r e c e i v i n g water c o l i f o r m 

l e v e l s exceed r e g u l a t o r y agency standards ( v i o l a t i o n days). The 

problem w i t h t h i s approach i s t h a t there are three numerical 

c o l i f o r m standards t h a t apply to water used f o r body-contact 

r e c r e a t i o n . These standards were developed f o r m o n i t o r i n g of dry 

weather dis c h a r g e s of more o r l e s s uniform q u a l i t y and are supposed 

t o be e s s e n t i a l l y e q u i v a l e n t . A p p l i c a t i o n of the t h r e e standards 

t o wet-weather overflows y i e l d three a p p r e c i a b l y d i f f e r e n t e s t i 

mates of the number of v i o l a t i o n days caused by a given overflow. 

Because of t h i s and an i n t e r p r e t a t i o n problem w i t h the 30-day, 20 

p e r c e n t i l e g r e a t e r than 1000 standard, a c l a r i f i c a t i o n from the 

C a l i f o r n i a Department of H e a l t h S e r v i c e s has been requested. 

Therefore, f o r the purposes .of the c o s t - b e n e f i t a n a l y s i s o n l y , 

the f o l l o w i n g c r i t e r i o n i s used: any day w i t h an estimated 

c o l i f o r m MPN of 1000/100 ml o r l e s s w i l l be considered as 

acceptable and days w i t h h i g h e r c o l i f o r m values w i l l be con

s i d e r e d as unacceptable. 
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A e s t h e t i c s 

The problem .of a e s t h e t i c degradation of the beaches due to 

f l o a t a b l e s o f sewage o r i g i n ( f e c e s , t o i l e t t i s s u e , condoms, sanitary-

napkins, tampon a p p l i c a t o r s , etc.) i s v i r t u a l l y i m p o s s i b l e to 

q u a n t i f y . The a v a i l a b l e i n f o r m a t i o n i s very l i m i t e d and i n some 

r e s p e c t s , c o n t r a d i c t o r y . 

A 1967 study of p a r t i c u l a t e f l o a t a b l e s i n the waters immediately 

o f f s h o r e of Baker S t r e e t found t h a t 9 8% of these f l o a t a b l e s 

f o l l o w i n g an overflow were o f non-sewage o r i g i n ( t w i g s , animal 

d e b r i s , etc.) As p a r t o f the C i t y ' s s e l f - m o n i t o r i n g program, 

p l a n t p e r s o n n e l make s u b j e c t i v e observations of the amount o f 

sewage s o l i d s on the beach, and they have observed t h a t the 

d e p o s i t s are u s u a l l y l i g h t . However, GGNRA personnel have noted 

heavy d e p o s i t s of sewage s o l i d s on the beach a f t e r an overflow. 

S c a t t e r e d o b s e r v a t i o n s made by v a r i o u s Wastewater Program personnel 

are i n c o n s i s t e n t . Observations made a t L i n c o l n Way, Bakers Beach & 

Phelan Beach a f t e r the f i r s t two overflows of t h i s w i n t e r i n d i c a t e 

t h a t l e a v e s , twigs and c i g a r e t t e f i l t e r t i p s were the dominant 

m a t e r i a l i n the overflow d e b r i s l i n e . Feces were p r e s e n t , t y p i 

c a l l y i n w e l l rounded 3/4" diameter pieces w i t h a d e n s i t y of 

4-6 p i e c e s per 100' of d e b r i s l i n e , tampon a p p l i c a t o r s averaged 

4 per 10 0 0', no s a n i t a r y napkins were noted and only one condom 

and one dead r a t (at Bakers Beach) was found. These observations' 

may not be r e p r e s e n t a t i v e of average c o n d i t i o n s as both overflows 

were r e l a t i v e l y s m a l l and p o s s i b l y contained a d i s p r o p o r t i o n a t e l y 

high percentage leaves & twigs & other s t r e e t and yar d d e b r i s 
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t h a t had accumulated through the r a i n l e s s summer months. 

Doubtless t i d a l c u r r ents and wind induced c u r r e n t d i c t a t e the 

amount o f sewage s o l i d s t h a t w i l l be deposited on a given beach 

a f t e r a storm overflow. Another c o m p l i c a t i n g f a c t o r i s the heavy-

presence of dog feces which are present on many San F r a n c i s c o 

beaches year round and are f r e q u e n t l y i n d i s t i n g u i s h a b l e from 

human f e c e s . These f a c t o r s and the h i g h l y s u b j e c t i v e nature of 

any observer comments can e x p l a i n the i n c o n s i s t e n c i e s i n the 

ob s e r v a t i o n s . The length of time t h a t these s o l i d s w i l l remain 

on the beach can vary from perhaps l e s s than a day to two weeks, 

depending on t i d e , and wind c o n d i t i o n s . These c o n s i d e r a t i o n s 

make i t p r e s e n t l y i m p o s s i b l e t o develop an a p p r o p r i a t e y a r d s t i c k 

of v i s u a l p o l l u t i o n f o r use i n a c o s t - b e n e f i t a n a l y s i s . 
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BEACH ACTIVITY SURVEY 

Estimates of Daily Winter Time Usage (1) 

1 — _. ' -- — — -
• 

ACTIVITY 
: 

Baker 
Beach 

Phelan 
Beach 

• 

1 
Lands; 
End 

North of 
Fulton 

Fulton to 
Lawton 

Lawton to 
Santiago 

Santiago 
to Sloat 

Ft. 
Funston 

Thornton 
Beach 

T o t a l s ( 2 ) 

i Swimming 7 ' 

Phelan 
Beach 

• 

" n i l ! 5 5 5 5 5 5 \ 25 - 50 

i S u r f i n g 
5 

i 5 

j 
n i l ; 30 10 15 25 5 n i l : 90 

i 

i Fishing 20 i 5 
t 
i 

10 1 
i 

n i l n i l 6 5 5-10 5 I 60 

'Shell 
f i s h i n g ! 

i 

t 

i 5 
i 

n i l n i l n i l n i l n i l n i l 
! ? (4) 

j Wading 
: below waist 
i 

i 
! 15 

1 
i 

1 5 
1 

| neg.| 30 1 25 
i 

20 15 

i 
! 
! 5 
i 

r 

5 
! 120 

> 

| Wading 
i above waist 

i 

5 

i 

i 

f 5 

j 
j neg. 5 

i 

1 
i 5 5 5 

I 

! 5 5 25 

|Non-contact 
|usage I 250 i 60 ; so' 3' 

I 

600 

i 

j 430 i 220 260 300 : 35 2,165 

(1) Based on Wastewater Program, December 1978 surveys 

(2) Less than 5 counted as 2h for t o t a l 

(3) Considers only people on the several small pocket beaches i n t h i s area 

(4) See text 
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TABLE V-2 

MONTHLY DISTRIBUTION OF AVERAGE ANNUAL 
COMBINED SEWER OVERFLOW EVENTS ON WESTSIDE 

Overflow 

Month 

Overflow ' Jan 1 Feb Mar 1 Apr 1 May 1 Jun Jul Aug Sep Oct Nov Dec 

Treatment Rate: 
0.06 in./hr 

16: Number 3.56 2.79 1.88 0.75 0.37 0.12 0 0.02 0.13 0.82 1.96 3.24 

% of Annual 22.8 17.9 12.0 4.80 2.35 0.75 0 0.09 0.85 5.27 12.5 20.7 

8: Number 1.96 1.32 1.00 0.29 0.13 0.03 0 0 0.09 0.44 0.94 1.69 

% of Annual 24.8 16.8 12.7 3.72 1.68 0.37 0 0 1.12 5.59 11.9 21.4 

4: Number 1.12 0.62 0.44 0.15 0.04 0 0 0 0.06 0.18 0.51 0.81 

% of Annual 28.5 15.7 11.2 3.75 1.12 0 0 0 1.50 4.49 13.1 20.6 

1: Number 0.25 0.13 0.12 0.06 0 0 0 0 0.02 0.04 0.12 0.25 

% of Annual 25.4 13.4 11.9 5.97 0 0 0 0. 1.49 4.48 11.9 25.4 



TABLE V-3 

Representative Wet & Dry Weather Concentrations f o r 

selected Metals 

Units = Mg/kg 

Wet & Dry 

Lead 0.1 to 1.2 0.1 

Chromium > 0.4 0.03 

Iron > 0.4 to 11.0 I.D. * 

Copper > 0.4 to 0.6 0.7 

Zinc 0.06 to 0.6 0.2 

S i l v e r I.D. * 0.012 

Arsenic I.D. * 0.001 

Cadmium I.D. * 0.004 

Mercury I.D. * 0.0015 

Ni c k e l I.D. * 0.090 

* ID = I n s u f f i c i e n t Data 



WESTSIDE 
TOTAL ANNUAL MASS DISCHARGE OF LEAD VS. OVERFLOWS PER YEAR 
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a) In Case #1 i t was assumed that dry weather treatment provided 75% removal 
of lead and wet weather treatment provided 30% removal of lead. 

b) In Case 12 i t was assumed that both wet and dry weather treatment provided 
7 55 removal, of lead. In both cases overflow was assumed to provide 0% removal. 
CAP = Chemically assisted primary. 

c) Assumes Dry-weather upgraded to 75% removal. 

Figure V-1 
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SECTION VI 

Cost-Benefit Analysis 

T r a d i t i o n a l l y cost b e n e f i t analysis i n sanitary engineering has 

focused on coliform, suspended s o l i d s (ss) , BOD,- (a measure of 

oxygen demanding m a t e r i a l , and nutrients. Costs versus overflows 

versus benefits (% reduction i n discharge due to overflows and 

days of coliform l e v e l s greater than 10,000 and 1000 MPN) are 

tabulated i n Table VI-2. Table V-4 i n the previous section 

provided a comparison of overflow frequency versus t o t a l Westside 

mass emissions (treated and treated) f o r lead,the metal of perhaps 

greatest concern during wet weather conditions. Cost b e n e f i t 

analysis based on emissions,while useful,have a l i m i t a t i o n i n 

that they do not provide any measure of what i s happening i n the • 

r e c e i v i n g waters thereby making the r e a l benefits of the reduction 

i n overflow very d i f f i c u l t to e s t a b l i s h 

For example the intermittent discharge of suspended s o l i d s and 

BOD^ into the surf zone of the P a c i f i c Ocean probably has no great 

s i g n i f i c a n c e as wave action would be more than enough to prevent 

e i t h e r sludge accumulation or depressed disso l v e d oxygen l e v e l s 

from occurring. The re c e i v i n g water b e n e f i t s , i n terms of reduced 

long-term concentrations, that would be achieved by the reduction 

i n the discharges of heavy metals and trace organics discharged 

through overflows would be d i f f i c u l t i f not impossible to establish. 

Therefore the discussion of costs versus benefits w i l l focus on 

the reduction i n the number of overflows (esthetics degradation) 



and the number of days that r e c e i v i n g V7ater coliform concentrations 

exceed acceptable l e v e l s (public health i m p l i c a t i o n s ) . As noted 

i n Figure VI-1 the slope costs curves (both c a p i t a l and equivalent 

annual) have a change i n slope i n the area between 6 & 12 overflows. 

This area of the curve which i s centered at approximately 8 

overflows per year best represents the 'knee of the curve" marginal 

costs-marginal b e n e f i t analysis required by the EPA funding guide

l i n e s (PGM-61). Table VI-4 Cost Benefit Analysis Based on 

Recreational B e n e f i c i a r i e s confirms t h i s 'knee of curve'. As 

indicated the cost per b e n e f i c i a r y (a beach user that enjoys cleaner 

beaches and r e c e i v i n g water) i s $31 per i n d i v i d u a l r e s u l t i n g from 

the reduction i n overflows from 16 to 8 per year. The costs per 

b e n e f i c i a r y jumps dramatically to $167 per i n d i v i d u a l as overflows 

are further reduced to 4 per year and further increase to $222 

per i n d i v i d u a l between 4 and 1 overflow per year. Recent discussions 

between Wastewater Program o f f i c i a l s and EPA o f f i c i a l s i n Washington 

indicate that the EPA i s very concerned about the high nationwide 

costs of wet-weather overflow co n t r o l and would be perhaps unwilling 

to fund overflow co n t r o l f a c i l i t i e s beyond that indicated by the 

PGM-61 'knee of curves cost-benefit analysis. 
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B a f f l i n g • 

Much of the above l i s t e d material may f l o a t to the surface 

i n the consolidation structure and could be trapped by'a sus

pended b a f f l e extending several feet below the water surface. 

A series of p h y s i c a l model t e s t s were run. to evaluate the 

f e a s i b i l i t y of b a f f l i n g . In October 1978 the evaluation of 

the f l o a t a b l e reduction e f f i c i e n c i e s of suspended b a f f l e s was 

done on a 1.48 scale model of the proposed Westside Transport 

F a c i l i t y . These tests i n d i c a t e d that a well-designed b a f f l i n g 

system can r e s u l t i n a 70% to 95% or more reduction i n floatables 

discharged. 

Costs to i n s t a l l the b a f f l e walls w i l l run about $150 per l i n e a r 

foot of b a f f l e wall. Assuming a t o t a l of 5,000 fe e t of b a f f l e 

wall required f o r that p r o j e c t , costs for b a f f l i n g w i l l be 

approximately $750,000. This appears to be c o s t - e f f e c t i v e and 

the d e c i s i o n has been made to.proceed with implementation of t h i s 

mitigating measure wherever f e a s i b l e . 

Screening 

Because non-floatable sewage s o l i d s could underflow a b a f f l e , we 

have evaluated the f e a s i b i l i t y of screening. Roto-strainers (TM) 

were rej e c t e d from further consideration on the basis of high 

costs, hydraulic head requirements and uncertainties about t h e i r 

operational r e l i a b i l i t y under highly intermittent operations. 

Mechanically cleaned, treatment plant bar racks were rejected 

because of expense, uncertain operations and v e r t i c a l clearance 



problems under the streets or beach areas. Coarse racks, with 

c l e a r spacing greater than 1 inch, probably have minimal poten

t i a l f o r clogging. However, they would entrap l i t t l e i n the way 

of sewage s o l i d s , other than dead rat s and sanitary napkins. 

Racks f i n e enough to trap tampon applicators (5/8") or c i g a r e t t e 

f i l t e r t i p s (5/16") may be prone to serious clogging with a 

r e s u l t a n t loss of hydraulic capacity and the p o t e n t i a l f o r upstream 

flooding of basements. There i s a major concern as to whether 

the b e n e f i t s derived w i l l o f f s e t the costs and p o t e n t i a l f o r 

upstream flooding. 

Because of the very r e a l concern f o r flooding, we recommend that 

the d e c i s i o n on screening be deferred u n t i l such time as the 

p r o j e c t i s completed and the effectiveness of the b a f f l i n g can be 

evaluated. I f the b a f f l e d flow s t i l l contains s u b s t a n t i a l quantities 

of objectionable sewage s o l i d s , then a t e s t i n s t a l l a t i o n of 

various s i z e bar racks could be r e t r o f i t t e d f o r evaluation. 

Extended O u t f a l l s 

The C i t y had the design consultants f o r the Southwest Ocean 

O u t f a l l Project (SWOOP) prepare a f e a s i b i l i t y study of an extended 

o u t f a l l f o r the Ocean beach area. This analysis was predicated 

on an assumed flow of 1,100 CFS (cubic feet per second), which 

i s the rate approximating the one-year peak hourly overflow i n 

the westside system. (This rate i s very preliminary and i s 

subject to r e v i s i o n ) . The conclusions reached by t h i s 'desk top* 

study are as follows: 

1. The Lincoln Way s i t e appears to be a better l o c a t i o n than 



the Vicente Street s i t e f o r a short o u t f a l l . 

The 3,000-foot long o u t f a l l i s a better length than a 1,000 

or 5,000-foot long o u t f a l l . 

Gravity flow can be obtained i n an o u t f a l l system consisting 

of: 

o A s i n g l e conduit 15 f e e t i n diameter or a double pipe 

11 feet i n diameter; 

o A 66 0-foot long d i f f u s e r perpendicular to the pre

dominant current; 

o Four r i s e r s 8 feet i n diameter; 

o Thirty-two ports, each 2 feet i n diameter (eight ports 

per r i s e r ) 

An average i n i t i a l d i l u t i o n of 10:1 can be obtained. 

The plume may surface or remain submerged depending upon the 

s t r a t i f i c a t i o n of the receiving- water. 

The w a s t e f i e l d has a low p r o b a b i l i t y of reaching shore. 

The construction, operation and maintenance of the i n t e r 

mittent flowing o u t f a l l w i l l be more d i f f i c u l t and present 

more r i s k than the SWOOP wet weather o u t f a l l . Generally any 

s i t e t h i s close to shore i s exposed to problems caused by 

severe bottom movement, sediment suspension, wave action, 

etc. While the o u t f a l l probably can be designed, constructed 

and maintained at t h i s s i t e , i t must be r e a l i z e d that 

maintenance problems w i l l occur. 
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Schematics and expected performance data are shown on Figures 

VII-1 to VTI-4 and Table VII-1. Costs f o r t h i s proposal are 

estimated at $36,000,000 (1978 costs-includes 35% mark-up 

f o r headworks, design and construction engineering contingencies 

etc.) Operation & Maintenance costs are unpredictable but could 

be considerable as underwater maintenance problems w i l l occur 

and underwater maintenance work i s expensive. 

D i s i n f e c t i o n of Overflows 

The f e a s i b i l i t y of d i s i n f e c t i o n was evaluated assuming treatment 

plan t performance objectives and separate contact basins. 'This 

proved not to be f e a s i b l e because of the extensive volume of 

the required contact basins needed to achieve the desired 30-

minute contact time. An a l t e r n a t i v e approach would be to 

u t i l i z e the Westside Transport structure proper as the contact 

chamber. An evaluation of t h i s a l t e r n a t i v e requires the 

assumption of the following: 

1. The volume of water to be treated ranges from 0 to 700 MGD 

(1 year overflow rate) and i s t o t a l l y dependent on the 

weather. 

2. The Cit y i s committed to using l i q u i d sodium hypochlorite 

f o r d i s i n f e c t i o n u n t i l a more cost e f f e c t i v e a l t e r n a t i v e i s 

developed during ongoing studies. 

3. The wet weather d i s i n f e c t a n t demand i s v a r i a b l e and nearly 

impossible to p r e d i c t i n advance. 
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4. Dechlorination by sodium b i s u l f i t e w i l l be necessary to 

eliminate the t o x i c e f f e c t s of c h l o r i n a t i o n . 

5. T h i r t y minute contact time i s necessary f o r e f f e c t i v e 

d i s i n f e c t i o n . 

6. A c e n t r a l chemical storage side i s used. 

The science of properly d i s i n f e c t i n g wastewater discharges i s 

complicated by the f a c t that there i s no r e l i a b l e means by which 

to p r e d i c t the quantity requirements of the selected d i s i n f e c t a n t -

In the case of Westside wet weather discharges, the problems 

which must be overcome to adequately achieve the desired e f f e c t 

(elimination of pathogenetic organisms) i s complicated by the 

following: 

1. D i s i n f e c t i o n chemicals must be on hand at a l l times to t r e a t 

the "worst case" r e q u i r i n g year round storage of large 

qu a n t i t i e s of d i s i n f e c t a n t . In the case of sodium hypochlorite, 

t h i s chemical deteriorates with time reducing i t s e f f e c t i v e 

ness and i s not always commercially a v a i l a b l e on short term 

demand. 

2. D i s i n f e c t i o n dosage i s usually c o n t r o l l e d by wastewater 

flowrate and demand i s determined by p e r i o d i c analysis. In 

the case of an overflow, demand cannot be quickly determined 

and serious overdoses or underdoses may occur due to im

proper c o n t r o l . Both s i t u a t i o n s incur undesirable r e s u l t s , 

underdosing meaning inadequate d i s i n f e c t i o n requirements and 

overdosing, release of t o x i c materials to the aquatic environment. 
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3. Dechlorination f a c i l i t i e s require as c a r e f u l design as 

c h l o r i n a t i o n f a c i l i t i e s and due to the lack of control of 

e f f l u e n t flow, d i s i n f e c t a n t dosage could be subject to 

severe dosage c o n t r o l problems thereby negating i t s intended 

purpose i . e . e l i m i n a t i n g chlorine r e s i d u a l . 

4. The cost of c h l o r i n a t i o n and dechlorination chemicals i s 

high and i f they are not applied e f f i c i e n t l y would r e s u l t i n 

a wasteful p r a c t i c e . 

5. Storage of large q u a n t i t i e s of chemicals which would require 

replenishment i n the westside area may cause, problems due to 

d e l i v e r y by large v e h i c l e s . 

6. On a t h e o r e t i c a l b a s i s the volume of the structure i s s u f f i 

c i e n t to provide a 59-minute contact time f o r the one-year 

design flow. However, the storage transport system i s not 

designed as an e f f i c i e n t contact basin and considerable 

s h o r t - c i r c u i t i n g w i l l occur due to the multiple inflow and 

outflow points. I t may be possible to do some b a f f l i n g to 

eliminate the most severe s h o r t - c i r c u i t i n g problems while 

r e t a i n i n g acceptable hydraulic transport operation. Even 

so, the assumption must be made that considerable short-

c i r c u i t i n g would s t i l l e x i s t and a s i g n i f i c a n t percentage of 

the flow would re c e i v e f o r less than adequate contact time. 

7. The only p r a c t i c a l way to i n j e c t the d i s i n f e c t a n t would be 

i n the i n f l u e n t sewers several hundred f e e t upstream of the 

consolidation s t r u c t u r e . As there are s i x major i n f l u e n t 
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sewers d i s t r i b u t e d along a 8-mile length of the t o t a l 

westside system, at l e a s t 8 miles of piping from a c e n t r a l 

d i s i n f e c t a n t d i s t r i b u t i o n s t a t i o n would be required. 

8. The performance of any such system to d i s i n f e c t combined 

sewer flows i s open to question. The fact that much of the 

flow would receive less than adequate contact time coupled 

with d i f f i c u l t i e s i n e s t a b l i s h i n g proper dosage rate could 

r e s u l t i n very poor performance as f a r as k i l l s of h ighly 

r e s i s t a n t viruses e s p e c i a l l y h e p a t i t i s . 

Due to uncertainties about the performance of t h i s system, the 

considerable operational headaches attendant with the m u l t i p l i c i t y 

of i n j e c t i o n points, the f a c t that a v a i l a b l e public health s t a t i s 

t i c s suggest that combined sewer overflows are not presently a 

serious public health problem, i t i s our conclusion that d i s i n 

f e c t i o n i s not a v i a b l e mitigating measure. 
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EXPECTED' OUTFALL PERFORMANCE 

WINTER STORM CONDITIONS - SURFACING Dlf.CHARCE 

I n i t i a l 
C o n c e n t r a t i o n 
(countn/100 ml) 

T i n e A f t e r 
D I 9 c h a r g e 
( h o u r s ) 

I n i t i a l 
D i l u t i o n 
F n c t o r 

S ubsequent 
D i l u t i o n 
F n c t o r 

T o t n l 
D i l u t i o n 
F n c t o r 

t i n c t o r i a l 
Decay 

F a c t o r 

T o t n l 
R e d u c t i o n 

F a c t o r 

F i n a l 
C o n c e n t r a t i o n 
( countn/100 ml) 

P r o b a b i l i t y oT 
Roach I nc; Shore 
{% of t i n e d u r i n g 

3 X 10 6 

G .70'. X ID" 1 .206 X 10"° .137 X IO" 1 .326 X IO' 0 • G i l X IO" 2 10,300 .1 

3 X 10 6 12 .70/. X IO" 1 .12/. X 10"° .373 X IO" 2 .106 X io-° .930 X t o " 3 2,790 .5 

3 X 10° 18 .70/< X IO" 1 .7/.0 X IO" 1 .521 X IO" 2 .313 X IO""1 .163 X IO" 3 109 .5 

3 X 10 5 24 .70/. X IO" 1 .510 r IO" 1 .359 X IO" 2 .097 X IO' 2 .322 X IO" 4 96 .5 

WINTER STORM CONDITIONS - SUBMERGED DISCHARCE 

I n i t i a l 
C o n c e n t r a t i o n 
(countn /100 mi) 

Time A f t e r 
D i s c h a r g e 
(hourn) 

t n i t i n l 
D i l u t i o n 
F n c t o r 

Subsequent 
D i l u t i o n 
F n c t o r 

T o t n l 
D i l u t i o n 
F n c t o r 

B a c t e r i a l 
Decay 

F a c t o r 

T o t a l 
R e d u c t i o n 

F a c t o r 

F i n a l 
C o n c e n t r a t i o n 
(countn /100 ml) 

P r o b a b i l i t y oC 
Roachinp, Shore 
{7. o f time durinp, 

a l l d l n c l u i r p e event;.) 

3 X l o 6 6 .833 X I O " 1 .265 X 10"° ,221 X IO" 1 .321 X 10"° .709 X I O " 2 21,270 <.l 

3 X i o c 12 .033 X IO" 1 .124 X 10"° .103 jr I O ' 1 .103 X 10"° .106 X IO" 2 3 , ! 80 <.l 

3 X t o 6 18 .833 X IO" 1 .739 X i o - 1 .616 X I O " 2 .291 X IO" 1 .179 X I O " 3 537 <. 1 

3 X t o 6 24 .833 X I O " 1 .510 X IO" 1 .425 X I O " 2 .798 X IO" 2 .339 X IO"* 120 <.l 

Table VII-1 



SECTION VIII 

CONCLUSIONS 

The differences i n costs between the eight overflow 

per year frequency being requested by the C i t y and 

the one overflow per year frequency currently mandated 

by the NPDES permit appears to be out of proportion to 

the derived b e n e f i t s . The higher degree of c o n t r o l 

would r e s u l t i n only 21 a d d i t i o n a l days of acceptable 

water b a c t e r i o l o g i c a l q u a l i t y per year. I t i s estimated 

that 165 people per day during these 21 days would be . 

swimming or s u r f i n g i n the area impacted by^o"rr;h Shore 

overflows. Based on the di f f e r e n c e i n annual cost t h i s 

a d d i t i o n a l protection costs over $2886 per i n d i v i d u a l 

per day that would enjoy t h i s protection. 

With the exception of b a c t e r i o l o g i c a l emissions, e x i s t i n g 

wet-weather overflows constitute less than 1% of the t o t a l 

mass emission loadings i n t o the Bay and adjacent ocean 

area. Therefore, even complete elimination of a l l 

city-wide combined sewer overflows i s u n l i k e l y to r e s u l t 

i n a measurable region-wide improvement i n water q u a l i t y . 

Notwithstanding the dramatic increase i n nearshore 

r e c e i v i n g water c o l i f o r m l e v e l s following overflows, 

the e x i s t i n g p ublic health problem appears minimal. 

Information received from the Ci t y ' s Department of 



P u b l i c Health - Bureau of Disease Control i n d i c a t e s 

that they can f i n d no documented cases i n the past 25 

years of serious disease r e s u l t i n g from contact with 

Bay or Ocean waters. Serious disease r e s u l t i n g from 

bathing i n f e c a l l y contaminated water i s i n general not 

a major public health problem i n the United States. 

According to an a r t i c l e i n the June, 197 8 issue of the 

Journal of the Water P o l l u t i o n Control Federation, 

there was only one reported outbreak of disease i n the 

United States i n 1977 r e s u l t i n g from swimming i n 

f e c a l l y contaminated water. 

The short-term measurable adverse impacts of overflows 

c o n s i s t of possible degradation of the a e s t h e t i c 

q u a l i t i e s of nearby beaches and increases i n the 

c o l i f o r m l e v e l s and presumably increased pathogens and 

v i r u s e s i n the nearby waters. These impacts are 

e s s e n t i a l l y confined to the San Francisco shoreline, 

the northerly two miles of the San Mateo shoreline and 

p o s s i b l y on occasion A l c a t r a z Island. 

Of the four mitigating measures investigated, only 

b a f f l i n g of overflows appears to be c o s t - e f f e c t i v e and 

warrants implementation at t h i s time. Extended o u t f a l l s 

do not appear to provide benefits consistent with the 

considerable costs and p o t e n t i a l for serious maintenance 

problems and the other two measures, - d i s i n f e c t i o n and 

screening - have serious operational uncertainties and 
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cannot be recommended at this-time. 

The present l e v e l of c o n t r o l mandated by NPDES permit, 

1 overflow per year average, w i l l r e s u l t i n the t r e a t 

ment of 99.5% of the t o t a l waste water treated. The 

r e v i s i o n of the c o n t r o l l e v e l to an average of 8 overflows 

per year w i l l r e s u l t i n treatment of 95.9% of the t o t a l 

wastewater. This breaks down to 99.6% of a l l sanitary 

flow and 86 percent of a l l urban runoff w i l l be treated. 

By being able to provide some treatment to a high per

centage of the urban runoff, San Francisco's combined 

sewer system that has been frequently described as 

'antiquated' would a c t u a l l y be providing greater pro

t e c t i o n to the environment than a purely separate system. 
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;. APPENDIX A 
C I T Y A N D C O U N T Y O F S A N F R A N C I S C O 

D E P A R T M E N T O F P U B L I C H E A L T H 

C E N T R A L O F F I C E 

t O l G R O V E S T R E E T 
S A N F R A N C I S C O . C A L I F O R N I A S 4 1 0 2 / 

ENTERIC DISTASF I!JCI3"NCE - SAN ^LQ-CISCO - 196U-1975 
oared in San Francisco Department of Public Health 

16 November 1978 

In 25 years of records in the Bureau Of Disease Control, there are no 
documented laboratory- or clinically-confirmed cases of shigellosis, sal
monellosis, or hepatitis A produced by direct contact with shoreline waters 
or ty ingestion of raw bivalves in San Francisco. These three diseases, 
a l l reportable by law, are of particular interest in examining the potential 
role of recreational waters with hi .eh coliform count, or marine l i f e from 
such waters, as possible source of diarrheal diseases (enteric infection) i n 
San Francisco. These diseases are contracted by swallowing the infecting 
organism. Disease incidence records for diarrheal disease reported in -he 
City from lS?6k to the present are attached. Prior to 1967, much o^ the 
diarrhea was caused by shigella sonnei, a swallowed bacterium; i t produced 
laboratory- or physician-confirmed reports of diarrhea primarily among the 
residents of the Spanish ethnic community in the City, more commonly among 
children than adults, with an annual incidence peak in July-September* 
tthere the source could be determined, most of the cases were traced to 
food-borne transmission, occasionally in a local restaurant, but more common
ly hy members of the family household who were found to be fecal carriers 
who prepared meals for the family. Curing this period, salmonellosis, the 
other common bacterial cause of diarrheal disease, was reported at a low 
constant rate of 100-150 cases per'year. 

In 1967-66, during the Haight-Ashbury period, the incidence of reported 
cases of shigellosis did not change significantly, oossibly due to ir.suffi-
cient medical care or tar.siency of the population in that area, but i t did 
begin a slow rise thereafter, caused by.a different strain of shigella. 
Hepatitis A, caused by swallowing of the hepatitis virus, increased very 
remarkably during these two years, and remained then at a high level, "'he 
rise was attributed to the multiple personal contacts of the crowded,, un
sanitary, commune-style living conditions in that area and among tha.t 

• population. (The incidence of salmonellosis, in contrast, did not increase. 
This difference, we believe, is due to a dose/resoonse factor: 10-100 
•shigellae can produce diarrhea i n a human, but i t requires 10,000-1,000,000 
salmonellae for the same effect.) At the low temperature and high salinity 
of shore waters, although the organisms could survive, they could not multi
ply. Laboratory conditions for successful culture req dre an approoriate 
nutrient broth or gel medium, and constant temperature of 35°C.*(9$°?.) for 
at least I4.S hours. 

After 197h, a secondary rise in incidence of sHrellosis and heoatitis A 
was found in the expanding alternate life-style communities within the..City. 
Variously, in 75,"' to ?2" o* such patients on whom valid histories could be" 
obtained, transmission was found to be by direct intimate personal or 
household food contact. There is no significant seasons! variation in the 
incidence of shigellosis, salmonellosis, or hepatitis A as reported in the 
City since the Raight-Ashbury summers. 
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Sinca tha f i r s t appearance in the literature of reports of ingestion of raw 
shellfish as a sourca of possible infection "Kith hepatitis A virus, Department 
staff have made inquiry on this point from appropriate patients, without con
firming cases of such transmission. Although other bivalves could also theo
retically concentrate and transmit the hepatitis virus, tha local mussels, 
shrimp, clams, and crab are usually cooked before eating, and the virus would 
be expected to be destroyed or inactivated i n the process. In 2̂ . years of 
records i n the Bureau of Disease Control, there are no documented laboratory-
or c l i n i c a l l y - confirmed cases of shigellosSs^&r^xfepatitis A produced by 
direct contact with shorelina waters or by ingestion of raw bivalves i n 
San Francisco. 

Approved: 

Prepared by: 

Selma K. Dritz, M.D., 
Assistant Director .. 
Bureau of Disease Control 
and Adult Health 



REPORTED CASES - SELECTED CAUSES 

SAN FRANCISCO DEPARTMENT OF PUBLIC HEALTH 

YEAR SHIGELLOSIS SALMONELLOSIS HEPATITIS A 

1964 76 104 150 

1965 81 99 181 

1966 71 118 204 

*1967 69 119 552 

*1963 48 121 819 

1969 144 140 651 

1970 85 142 723 

1971 159 "" 171 767 

1972 254 139 542 

1973 208 122 696 

1974 189 110 480 

**1975 346 107 647 

**1976 602 161 912 

**1977 325 443 690 

**1978 
(9 months) 

320 
- — — — ^ -

110 472 

Haight-Ashbury Period 
Expanded Alternate Life-Styles Period 



APPENDIX B 

TABULATIONS AND GRAPHS FOR SELECTED DISEASES REPORTED IN SAN FRANCISCO 

DESCRIPTION OF SOURCE MATERIALS 

From the f i l e s of the San Francisco Department of Public Health, 

Bureau of Disease Control, we present the following month-by-month 

incidence of laboratory-confirmed cases of s h i g e l l o s i s and 

salmonellosis, respectively, as reported i n San Francisco f o r 

f i v e selected years, i n a resident population of roughly 700,000. 

Records are gathered c h i e f l y from laboratory reports and physicians' 

C o n f i d e n t i a l Morbidity Reports, both l e g a l l y required by order of 

the C a l i f o r n i a State Board of Health, (see Attachment A) and from 

other sources, such as Departmental inspectors of food e s t a b l i s h 

ments, school nurses and teachers, f i e l d p u b l i c health s t a f f , and 

l o c a l c i t i z e n s . From 3 to 5% of the patients are residents of 

other counties or states, diagnosed and reported from medical 

centers i n the C i t y , and therefor recorded as San Francisco 

cases. Though not a l l physicians f i l e reports as required, the 

r e s u l t i n g discrepancy i s a constant one throughout the year, 

and does not a f f e c t the configuration of the incidence curves. 

Disease incidence reports are compared for wet, dry and normal 

years, both p r i o r to, (1964 and 1967) and following (1973, 74 

and 77) the intensive drive by the Department to obtain more 

complete reporting of disease incidence from physicians. Tabu

l a t i o n s which we submitted i n a prior, release were supplied 

from the Bureau of S t a t i s t i c s of the Department of Public Health, 



and are based on the date of receipt of the report. In those 

tables, some cases which developed l a t e i n the year were diagnosed 

and reported i n the following year. But the graphs which are 

shown here are taken from abstracts of patient h i s t o r i e s recorded 

i n the f i l e s of the Bureau of Disease Control, and are based on 

actual date of onset of symptoms. These, therefor, have s l i g h t l y 

d i f f e r e n t annual t o t a l s for the selected years than the previous 

tables. We chose to show incidence of s h i g e l l o s i s , because i t 

i s caused by the most frequently i d e n t i f i e d e nteric b a c t e r i a l 

pathogen i n San Francisco, and one which r e a d i l y causes disease 

symptoms with swallowing of a minimal dose (10 to 100 organisms). 

We show incidence of salmonellosis because i t i s caused by the 

hardiest enteric b a c t e r i a l pathogen, although i t requires a much 
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lar g e r dose (10 to 10 organisms). We do not show incidence of 

h e p a t i t i s A i n these e x h i b i t s , because we have not, as yet, a 

r e a d i l y a v a i l a b l e laboratory method for d e f i n i t i v e i d e n t i f i c a t i o n 

of the h e p a t i t i s A v i r u s . 

Analysis of graphs and tables 

Data were compared f o r wet, normal and dry r a i n f a l l years. The 

years 1964 and 1967 were, respectively, wet and normal r a i n f a l l 

years p r i o r to a massive e f f o r t by the SFDPH to improve reporting 

of communicable diseases, as required by State law, by physicians 

i n the community. The years 1973 and 1974 were, res p e c t i v e l y , 

wet and normal r a i n f a l l years a f t e r the reporting had improved, 

and numbers of recorded cases subsequently increased. The 

increase was compounded by development of a large, p e r s i s t e n t 



3 

outbreak of en t e r i c (diarrheal) disease r e s u l t i n g from increased 

household and d i r e c t personal transmission of the i n f e c t i n g orga

nisms, without r e l a t i o n to water sports or ingestion of s h e l l f i s h . 

The year 1977 was the most recent drought year. 

None of the monthly v a r i a t i o n s i n incidence reports were s i g n i f i c a n t 

numbers i n a population of 700,000. I f any comment were made on 

the small seasonal v a r i a t i o n s i n incidence reports, i t would be to 

riote that most of the small increases were recorded during the 

summer months, when l i t t l e or no r a i n f a l l s on the C i t y . 

C a b e l l i e t a l , i n 19 76, reported a perspective study done for 

EPA, on p o l l u t i o n e f f e c t s on swimmers at two New York beaches. 

They found that symptoms of fever, headache, d i a r r h e a l disease, 

developed within 10 days of swimming at Coney Island Beach, "a 

barely acceptable (polluted) one," i n 3-4% of swimmers, while the 

incidence of such symptoms was s i g n i f i c a n t l y lower at Rockaway 

Beach nearby, "a r e l a t i v e l y unpolluted one". At both beaches, 

they found a higher incidence of these symptoms i n swimmers, as 

compared to non-swimmers. The authors d i d not state the numbers 

of persons i n the water at e i t h e r of the beaches on the days of 

th e i r study. 

We must point out that the symptoms which they described, and 

ascribed to the ingestion of various enteric b a t e r i a , which they 

found at elevated lev e l s on those days at those s i t e s ( p a r t i c u l a r l y 

t o t a l c o l i f o r m s ) , are also the symptoms that are produced by 

i n f e c t i o n with enteroviruses; these enteroviruses are frequently 



cultured from human urine samples i n cases of i l l n e s s marked 

by the same symptoms as those described i n t h e i r paper. I f 

the t o t a l population i n the water were as high as perhaps 

100,000, which i s not uncommonly reported from Coney Island 

Beach on a hot day i n summer, the concentration of human urine 

from d i r e c t u r i n a t i o n i n the water, and p o t e n t i a l for high 

v i r a l concentration i n the beach shallows, could be, and probably 

was, considerable. I t i s my opinion that the p r o b a b i l i t y of 

developing enteric disease from ingestion of urinary enteroviruses 

at those beaches i n summer i s very much greater than that of 

i n f e c t i o n by f e c a l organisms. 

Such a situation, i s not comparable to beach conditions i n San 

Francisco. I f 1000 or even 2000 persons could be found i n the 

water on a p a r t i c u l a r l y hot day, the concentration: of urine i n 

the turbulent shore waters would be almost n i l . A s i m i l a r 

s i t u a t i o n might be postulated f o r Aquatic Park swimming area by 

the very small number of persons who ac t u a l l y swim i n those 

waters. 

State Department of Public Health, (S. B. Werner, MD), report 

that no cases are known i n t h e i r f i l e s that confirm e n t e r i c 

disease acquired i n r e c r e a t i o n a l waters or by ingestion of 

s h e l l f i s h from the Bay Area waters, except f o r PSP ( p a r a l y t i c 

s h e l l f i s h poisoning) from mussels taken during forbidden periods 

of May through October i n t h i s area. 

State Fish and Game (Walter Dahlstrom) report that s h e l l f i s h 

checked for concentration' of heavy metals and a v a r i e t y of . 

p e s t i c i d e s indicate no p u b l i c health problem from these substances. 



5 

Their concern would be aroused only by elevated coliform counts 

during periods of high runoff i n winter storms. 



LAWRENCE.LAB BAY AREA SHELLFISH AND SEDIMENT STUDY - PLUS JONES AND STOKES EPA 1977 

RECOMMENDATIONS AND FDA PROPOSED STANDARDS 

Element Average Da i l y uptake Normal body l e v e l s Lawrence lab findings Jones & Stokes 

Ag 
As 

Cd 

Co. 

Cr. 

Cu 

Fe 

Hg 

I 

Mg 

Mn 

Mo 

Ni 

Pb-

Se 

Zn 

na 

na 

15-35 ug 

0.1 ug (B12?) 

na 

2.5-5 mgm 

18 mg. 

na 

100 ug 

na 

3-9 mgm, 40% absorbed 

na 

na 

?.20 mgm??7-5-107 

absorbed? 

? V i t E?? Cystic f i b r o s i s ? 

10-15 mgm, 30% absorbed 

na 

na 

1 ug/gm wet ti s s u e 

80-300uug. blood 

6 mgm t o t a l body 

100 ug/100 ml blood 

Elevated So. Bay s h e l l f i s h 

na 

/"3ppm Tara H i l l s . Coypte 

Vpt. No., Foster C i t y 

na 

na 

na 

70-18- ug/100 ml serum na 

na 

20-35 ug/100ml plasma 

na 

2.5 ug/100 ml plasma 

0.1-3 ppm, t o t a l body 

na 

/•child: 30ug/100ml b i d 

Vadult: 60ug/100ml b i d 

0.22 ug/100ml Blood 

900 ug/100ml blood 

safe l e v e l s found 

na 

na 

na 

na 

na 

safe l e v e l s except Albany 

H i l l s & Bayview Park 

na 

na/ 

no standards 

no standards 

0.5 ppm ss clam 

1.5 oysters. So. 

3.5 oysters. No. 

na 

5 ppm ss clam 

ppm oysters 

'25 ppm ss clam 

42 oysters So. 

175 oysters No. 

na 

0.5 ppm* 

na 

na 

na 

na 

na 

5 ss clam 

2 oysters 

na 

pO ss clam 1000 

< oysters So., 

1^000 oysters No, 

( 

DDT ) 

Chlorinated hydrocarbons ) a l l l e v e l s safe and acceptable 

Organophosphates ?? ) 

* New FDA standard i s 1.0 ppm 



REGULATIONS O F THE CALIFORNIA STATE BOARD 

O F PUBLIC HEALTH FOR THE C O N T R O L 

O F C O M M U N I C A B L E DISEASES f 

GENERAL SECTIONS 

2500. Reporting to the Locaf Health AufJjon'fy. It shall be the duty of 

every physician, practitioner, dentist, coroner, every superintendent or 

manager of a dispensary, hospital, clinic, or any other person knowing 

of or in attendance on a case or suspected case of any of the following 

diseases or conditions, to notify the local health authority immediately. 

A standard type report form has been adopted and is available for 

this purpose. 

•Amebiasis 
Anthrai 
Botnli3m 
Brucellosis (TJndulant Persr) 
•Chancroid 
Cholera 
•Coccidioidomycosis 
•Conjunctivitis, Acute InEectious 

of the Newborn 
(Gonorrheal Ophthalmia, Ophthal
mia Neonatorum, and Babies' Sore 
Eyes ia the first 21 daya of life) 

Dengue-
Diarrhea of the Newborn 
Diphtheria 
Disorders Characterized by Lapses of 

Consciousness 
Dysentery, Bacillary (see Shigella 

infections) 
Encephalitis, viral 
Food Poisoning (other than Botulism) 
•German Measles (Rubella) 
•Gonococcal Infections 
•Granuloma Inguinale 
Hepatitis, Infectious 
Hepatitis, Seram 
Leprosy (Hansen's Di3eas») 
Leptospirosis (including Weil's Dis

ease) 

•Lymphogranuloma Venereum 
(Lymphogranuloma Ingruiaala) 

Malaria 

•Measles (Rubeola) 
Meningitis, Viral 
Meningococcal Infections 
•Mumps 
Paratyphoid Fever, A , B and C (see 

Salmonella infections) 
•Pertussis (Whooping cough) 
Plagua 
Poliomyelitis, Paralytic 
Psittacosis 
Q Fever 
Rabies, Human or Animal 
Relapsing Fever 
•Rheumatic Fever, Acute 
Rocky Mountain Spotted Fevar 
•Salmonella Infectious (exclusive of 

typhoid faver) 
•Scarlet fever 
•Shigella Infections 
Smallpox (Variola) 
•Streptococcal Infections, hemolytic 

(including Scarlet Fever, and 
Streptococcal Sore Throat) 

Syphilis 
Tetanu3 
•Trachoma 
Trichinosis 
Tuberculosis 
Tularemia 
Typhoid fevar, cases and carriers 
Typhus fever 
Viral Exanthem in Pregnant "Women 
Yellow fever 

For outbreak reporting and reporting of occurrence of unusual and 
tare diseases see Sections 2502 and 2503. 

250 J.\ fep&s kg ^oc^M^aa^n p)/r^r^\Sf£>(.Je X5^?'" 
• ir\ SaaG 

' " the 

1 r r o r ? . Ca!lfprr.!a Admlnlatrat lv» Coda, Title 17, Public Health. 
* 3e« Section 2501. 

A t t a c h m e n t A 



MONTH 



SALMONELLOSIS CASES REPORTED - SAN FRANCISCO 

SELECTED YEARS 

POPULATION: 700,000 

J F M A M J J A S O N D 

MONTH' 
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WESTSIDE 

STATISTICAL SUMMARY WET-WEATHER OVERFLOWS 

CONTROL LEVELS 

Y e a r l y O'flow T o t a l s U n i t 
Min 

E x i s t i n g 
Ave Max 

16 per year 
Min Ave Max 

No. of Overflows 
% Reduction 

Hours of Overflow 
X Reduction 

T o t a l Wastewater 
% Reduction 

S a n i t a r y Discharge 
% Reduction 

Urban Runoff 
% Reduction 

Composition of Discharge 
(% Sanitary) 

Days Receiving Waster (near 
ou t f a l l s . ) c o l i f o r m L evels 
exceed; 

(1) 10,000 MPN/lOOml 
% Reduction 

(2) 1,000 MPN/lOOml 
% Reduction 

DOD. 
% Reduction 

Suspended S o l i d s 
% Reduction. 

Event 

Hour 

Gal.xlO 

Gal.xlO 

Gal.xlO 

Days 

Days 

lb s . x l O " 

26 

163 

926 

i49 

774 

41 

67 

1 1 4 -
Base 

372 
Base 

2,870 
Base, 

341 
Base 

2,520 
Base 

12 

70 
Ba'se 

119 
Base 

193 

617 

5,030 

566 

4,450 

103 

147 

394 1,220 ' 2,140 
Base 

16 

151 

15 

136 

10 

23 

64 

l b s . x l O 3890 12,100 21,200 635 
Base 

16 
86 

85 
77 

1,100 
62 

78 
77 

1,020 
60 

7.0 

23 
67 

49 
59 

468 
. 62 

4630 H 
62 . 

31 

148 

2,360 

136 

2,220 

46 

90 • 

1,000 C e 

9,930 C £ 

.'Table VI-1 



CITY AND COUNTY OF SAN FRANCISCO 

D E P A R T M E N T O F P U B L I C W O R K S 

BUREAU OF SANITARY ENGINEERING 

.DATE: 

suajgrT tJOAUTf OvejtFUW$~ #&»S*l> PLOT P I I P N O 

PREPARED av- ''C*/)*/Aa Marffs's S H F F T / .OF. 

i 

•• 1 

T 

20 Vo s"f *o 

Overflow {%) 

BSC Form 1-3 

(1011/77) 
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Y e a r l y O'flow T o t a l s 

WES'iaiJE . 

STATISTICAL SUMMARY WET-WEATHER OVERFLOWS 

(continued) 

CONTROL LEVELS 

U n i t 
8 per year 4 per year 

Min Ave Max Min Ave . Max 
1 per year 

Min Ave Max 

No. of Overflows 
% 'Reduction 

Event 8 

93 

18 4 

96.5 

11 0 1 

99 

Hours of Overflow 

% Reduction 

T o t a l Wastewater 
to Reduction 

S a n i t a r y Discharge 

% Reduction 

Urban Runoff 
7> Reduction 

Composition of Discharge 
(% Sanitary) 

Days Receiving Waster'(near 
o u t f a l l s ) c o l i f o r m L e v e l s 
exceed; 

(1) 10,000 MPN/lOOml 
% Reduction 

(2) J , 0 0 0 MPN/lOOml 
--—^ 1 Reduction 

B0DP 

% Reduction 

! Suspended S o l i d s • 
% Reduction' 

Hours 

Gal.xlO 

Gal.xlO 

Gal.xlO 

Days 

Days 

l b s . x i o ' 

l b s . x l O " 

15 

1.8 

13 

6.4 

63.1 

32 
91 

78 

449 1070 
84 

29 
91.5 

10 
86 

25 
79 

72 

420 998 
83 

6.5 

23 

51 

191 460 
84 

1890 4550 
84 

0' 

15.4 
96 

213 
92.5 

14 
95.7 

198 
92 

6.5 

0 6 
91.4 

0 13 
89 

0 : 91 I 
• 92.5 

925 

42 

563 

39 

524 

16 0 

31. 0 

3.5 
99+ 

52 
98 

3.2 

99+ 

49 
98 

6.2 

239 . 0 22 
98 

18 

265 

17 

248 

1 6 
98.6 

4 ' 14 
96.6 

113 

0 896 '. • 2360 • 0 219 1,110 
98 



WESTSIDE 

TABULATION OF OVERFLOWS VS COST VS ACCOMPLISHMENTS 

• ' COST Susp, S o l i d s & 
C o l i f o r m 

($ MILLION) 
BOD 

3 Reduction . 

> 10,000 . > 1000 Overflow 

No. o f 
Overflows 

BOD 

3 Reduction . 9- 4 
Reduction 

<!• 

No. o f 
Overflows C a p i t a l Annual 

• from E x i s t i n g 
Days 

ii 
R eduction Days 

4 
Reduction Hrs. 

0 
Reduction 

E x i s t i n g - - - 70 119 ' 372 

16 $167 $12 \ 6 2 23 67 49 59 85- 77 

8 189 14 84 10 • 86 25 
79 32 91 

4 242 19 93 6 91 13 09 ' 15.4 9 6. 

1(NPDES) . 299 24 98 
— 

99 4 97 3" 5 • 99 + 

< f i f e f . 

WW:' 
."i -1; ''.V 

••',ff. ••. •• 

' Table VI-2 



WESTSIDE ZONE 

WASTEWATER GENERATED AND PERCENTAGE TREATED 

Generated 
( M i l l . Gal./Yr) 

Percentage T r e a t e d 
Generated 

( M i l l . Gal./Yr) 
E x i s t i n g 

16 
' 0'flows 

8 
0 1 flows 

4 
0'flows 

1 
0 1 flows 

• S a n i t a r y 8040 95.8 99.02 99.63 99.82 99.96 

Urban Runoff 3030 16.9 66.3 86.1 93.4 9 8.4 

T o t a l Wastewater 11070 74.1 • 90.1 95.9 98.1 99.53 

Table VI-3 



WESTSIDE COST-BENEFIT ANALYSIS 

BASED ON RECREATIONAL BENEFICIARIES 

Design No._of 
0'flows/yr 

Days of 
c o l i f o r m MPN 
>1000 

Days Annual 
Cost 
$ x l 0 6 

Cost D i f f . 
$ x 10 6 

Per Diem 
Costs x $1000 

Cost($) per 
b e n e f i c i a r y 

Incremental 
Costs($) 
T5er A d d t l . 
B e n e f i c i a r y 

Design No._of 
0'flows/yr 

Days of 
c o l i f o r m MPN 
>1000 

from 
e x i s t 

between 
l e v e l s 

Annual 
Cost 
$ x l 0 6 

Cost D i f f . 
$ x 10 6 

Per Diem 
Costs x $1000 

Cost($) per 
b e n e f i c i a r y 

Incremental 
Costs($) 
T5er A d d t l . 
B e n e f i c i a r y 

Design No._of 
0'flows/yr 

Days of 
c o l i f o r m MPN 
>1000 

from 
e x i s t 

between 
l e v e l s 

Annual 
Cost 
$ x l 0 6 

Cost D i f f . 
$ x 10 6 

from 
e x i s t 

between 
l e v e l s 

Cost($) per 
b e n e f i c i a r y 

Incremental 
Costs($) 
T5er A d d t l . 
B e n e f i c i a r y 

EXISTING 119 

70 12 171 68 

16 ' ' . 4 9 70 12 171 68 

. '26 2 77 31 

8 .25 94 14 149 60 

1-2 5 41.7. 16 7 

4 13 106 19 179 72 

9 5 •555 222 

1 ' 4 115 24 200 80 

-"*'•'• '•—-i 

NOTES: A b e n e f i c i a r y i s a beach user ( i n c l u d e s swimmers and s u r f e r s ) t h a t enjoys 
c l e a n e r water ( i . e . c o l i f o r m MPN 1000) as a r e s u l t of the e l i m i n a t i o n of 
o v e r f l o w s . 

2500 people per day assumed v i s i t i n g beaches a f t e r overflows i n the West-
s i d e zone between the Golden Gate Bridge and Thornton Beach ( from Table V-1 ) 
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